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This Book is entered at STaTIonzas-HALL, 


AGREEABLE TO ACT OF PARLIAMENT. 
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PREFACE. 


GREAT BRITAIN for its Learning, Manufactories, and 
Trade, ſtands unrivalled in the Annals of Fame; and from 
its. louritbing State, will ever be an Example to others, 
for the Advancement of an Art, which is ſo Eſſential to 


the being of Trade, and: the enriching! 'of a commercial: 


Country. 


* 


TRE Benefits of Navigation extend to every Condition i im 


| Life ; Merchants experience its kind Influences ; + Perſons: 
witli to travel can make Excurſions to all Parts of the 


_ Globe; Individuals are thereby abundantly provided for;. 


and it is a Nation's Defence againſt foreign Enemies, 
where a Fight at Sea, proves. leſs. deſtruftive than an a 
gagement by Land. 


Tars uſeful Branch or the nts is divided into⸗ 
two principal Parts, vize: The Workinc Parr, and the 
GuidixG or PiLoTiNG PART: each of which ſhoul!! be 


well underſtood by every Officer, to whom the Care of a. 


Ship is entruſted; as the Ship, Lives, and Property on: 


Board, are N e to er be a 


ment. 0 
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„ 
Tux Art of Piloting a Ship has long been in Cultivation, 
and indeed it demands every Attention to bring it to Per- 
fection. WRICHT, Noxwood, and HALLE Y, did much 
in this ReſpeQ; ind our modern Navigators have not been 
| backward, in contributing their Obſervations to the com- 
mon Stock: yet their Labours may be improved, and dif- 
poſed of in a more methodical Manner. 


Moxs. Piror in his Theory of Working Ships, ſays, 
that this Part . ſeems to want nothing but the Longitude 
to bring it to Perfection:“ may we now be bold to ſay 

| that it has arrived at that State, ſeeing the Longitude can 
be ſo nearly determined by the Luxnaz OBSERVATIOx“, 
and the Latitude fo accurately by Doux PS TIN : 

I think it needs no Interrogation ; and may without ſingu- 
larity be ſettled on this Baſis, that it is advanced ſo far to- 
wards a State of Perfection, that except Time-keepers | 
ſhould be brought into uſe at Sea, it cannot receive any 
greater Improvement. 1 PEERS, 


Bur the Mariner's 8 Ideas are not to be confined to chis 
Part alone, there is ſtill a nobler Part, if I may fo call it, viz 
The Woxxixec a Sni; for if a Perſon was ever fo well 

killed in the firſt, and had no Knowledge of this, it 
would be dangerous to put to Sea with him, and not only 

fo, the Deſtruction of the Ship would be certain. The 
Advantages that naturally ariſe from this Part of TO 


Þ My Method, p. 98, is an Improvement on  Dunthorne 5 | Method, ' 
P22, R. 8 


+ My Method is an | Improvement on res. vII. Book 1x. of 
Robertſon $ RA. 1 F | 
12 ö 3 * : 52. a Dee . "4 tion, 


— 


g tion, are, how to give the beſt 8 to thy Sails 


and Rudder, ſo as to make the greateſt Way poſſible; 
moſt readily Tack- about; exactly find the Leeway, and 


conſequently the true Courſe made good: the beſt Eſtimate 
of the Ship's Way, and from hence her Place at any Time; 


which 1s all that can be required of the Art, to perform 
a Voyage with as much Certainty, Expedition, and, in a 


Word, Perfection as poſſible, Add to this, that by the 

help of a Perſon expert at the working of a Ship, the Sea- 
men will be enabled to make a good Uſe of the Winds; 
get clear of a Coaſt, weather a Cape, avoid Dangers, fol- 


low a Ship, give_chace to or avoid her, or get the Advan- 
tage of the Wind and keep it, eſpecially in a Sea-fight. 


But, as it is not my Buſineſs to infiſt on this at preſent, I 
will proceed to give my principal Reaſon for writing this 


Treatiſe, ſeeing there are ſo many already on the ſame 
Subject; and that is, to preſent the TEAChER and Prac- 


 TITLONER With a n form of abb ret r 155 
has long been wanted. | TSS is. 


* 


Rene in his W py 1 have P VER 


% thought, that the chief Motives which ought to induce 
% a Perfon to appear as an Author, ſhould be, either the 


* having ſomething new to publiſh, r arranging a Subject 
already publiſhed on a more methodical Plan; in either 
of theſe Caſes he cannot be a proper Judge, unleſs he 

has ſeen the Pieces already extant on that Subject.“ 

Theſe are juſt Remarks, and how far they have been at- 
tended to in the Execution of this Work, I ſhall leave it 
to the ſkil ful Mariner to judge; in the mean time will in- 
form him, with what fucceſs the e here purſued, has | 
been dae in my own. Shoe WESALE 


VDirrnnunt 


ng; 


( vim ) 
DIrTERREN I Teachers have different Methods, and 
| every one thinks his own the beſt; but that Method muſt 
be acknowledged ſuperior, which tends to edify the 


Scholar, and make him Maſter of the Art; * and every 
one whe has had Experience in teaching | muſt be fully 


convinced, that a methodical Manner of l any 


Science, is the only way of rendering it intelligible, and 
[that if this be neglected, the Ideas acquired from ſuch a 
% confuſed Manner of Inſtruction, will at beſt be but faint: 


and languid ®,”—To avoid Confuſion, and to convey: 


Inſtruction by an eaſy Method, has been my great aim; and. 
to this end, have purſued the Form which Mr, bs 
has uſed in his Syſtem of the Mathematics, for mak ing the 
Canons or Proportions; by which a Vouth may be in- 
ſtructed in Half an Hour, how to make them to any 
| ee in N avigation.. 


- 6: uk Method i is at Pages 18; 19, wa; 20, e our r Pupil; 


prior to this, muſt be taught the Uſes of the Plane Scale, 


Table of Logarithms, and how to conſtrutt thoſe Problems 
of Geometry, &c, which are at the beginning of the Book, 
through which he muſt proceed regularly till he comes to 
the Pages before-mentioned ; then let him get to know the' 
Names of all the Lines of Fio, p..18, the References at 


p. 19, will aſſiſt him; and teach him how to make the 
Canons as taught in p. 20j upon which the Maſter may 


enlarge at pleaſure; This Method cannot clog the Memory; 
| (becauſe in any Problem, he will have nothing more to de 


but draw a rough Sketch of the Figure, mark. the Parts 


„ 


Wa and they: ws can 1 5 Canons to find the reſt; * 


1 | Bannow! i Mahi Britannica, 


; and 


at 


£ 
6 * 


and I have found it ſo ſaccefaful, that Youngfters of a mo- 
derate Capacity, have been enabled to go through all the 


Caſes of ſailing, without boy: further trouble to their In- 
N 4 


” as 


- 


Ox this Principle I hope none will condemn me for 
omitting Trigonometry, which moſt Authors place as in- 


troductory to Navigation; to be fure ſuch as have time may 


learn it, and I.recommend it, eſpecially to thoſe who 


ſhall be concerned in ſurveying Coaſts, Harbours, &c. 


But Navigation can be taught without ſuch Introduction, 


and I think it beſt, when a . time is limitted to 


School, as it generally'i is. 


* 


Wirn 1 to the Particalark contaloed in this Work, 


it would be unneceſſary to Mention them, as they are ſuf- 


ficiently enumerated in the Table of Contents: only I 
would obſerve, on my Method of finding the Longitude, 
that it is the ſhorteſt Method extant, for reducing the ob- 


ſerved Diſtance of the Moon and Sun, or Moon and fixed 


Star, to the true; by Logarithm Sines, and Coſines only: 


yet there is a Cireumſtance in it that furpriſes me, and 


that 1s, it will give a reduced Diſtance when the Obſerva- > 


tions are incorrect; I mean, when they will not conſiſt in 


a Spherical Triangle, which true Obſervations will always 


do. Yet the Method is not to be exploded, it has its 


| merits, and will give the Diſtance true to the neareſt Se- 
cond, when the Obſervations are truly taken. The Methods 
in the Requiſite Tables, the new Method in Mooxz's Navi- 


gation, and BETTE sWoORTH's Method in his Naval Ma- 
thematics, are in the ſame Condition; for the 111 and 1v 


Ws at 5 35 and 0 of the rn Book, and the 11 


Example, 5 


7. 


Example, p. 295, in Mooxs” s, will not ſolve by & the | 
Rules of Spherical e : 

To conclude, I hope the kind Reader will excuſe the 
Typographical Errors he may meet with, though the 
ſtricteſt Attention has been paid to prevent them ; and I 
hope from a peruſal of the Work, he will reap much In- 
ſtruction, which is the earneſt and ſincere With of 


THE AUTHOR. 
Goſport, May 24th, 1791. 


b CEORGE DIXON: 


Deſires to acquaint thoſe Gentlemen intended for the Sea; 
and that have a few Weeks to ſpare previous to their 
going; that he can fit them for conduRting a Ship to any 
Part of the Globe. He alſo teaches the Uſe of Sea Inſtru- 
1 ments, Charts, &e, Kc. | | 
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G E UMF TN T. 


DEFINITIONS: 


(GEOMETRY is a Mathematic Science, explaining the 
kinds or properties of continued quantity or magnitude: 
as a Line, a_Superficies, and a Solid, whole 6diginad? 1s 


from a Point. 


2. Apo rr, is that which is without parts or dimenſions. 
3. A LINE, is length without breadth; as AB called a 
Right Line, and CD a Curved Line. 


a N . — . R 
* . * = 
AT \ 
> . 
＋4— — 9 , 


4. A Praxzx ANGLE, is the inclination of two lines on the 


ſame plane, meeting in a a point; as AC B, hs being the 
angular point. ; 


5. A PERPENDICULAR, is a right line which cuts another 5 
at right angles, or makes equal angles on both Les 3 3 as 
CD, e equal angles at Fung B. 

Cc 5 


1 


(12 ) 


6. A Circus is a plane figure, bounded by an uniform 
Curve Line, called the Circumference, as ABD; which 


is every where equally diſtant from a point C (about which 


it was deſcribed) called its Centre, 


* 


NOTE. 


Tux Circumference of every Circle is ſuppoſed to be 


divided into 360 equal parts, called Degrees; each Degree 


into 60 equal parts, called Minutes; and each Minute into 
Go equal parts, c called Seconds, 


7. Raplus 1 is any opening of a pair of Compaſſes, by 
which we deſcribe a Circle, or any Arc thereof, as C B. 


Rap ius taken from a Scale, is either the Chord of 609 
Sine go”, or Tangent 45? which are reſpectively equal, 


0 ſtands for Degrees. 


OT Minutes or Miles. | 
7 „„ Seconds. 

42. Angle. 

2 — Equal. 


CEOME- 


45 


CEOMETRICAL PROBLEMS: 


PROBLEM 1 


To raiſe a Perpendicular from the end of a given Line 
DB. 


CONSTRUCTION. af 

Draw DE at pleaſure, then with D A (=A B) deſcribe 

an Arc at E, through the point of InterſeQion, draw 80 C 
which i is the Perpendicular required, 


C 
* 813 
| $0 
* [ 
OE 
7 455 


PROBLEM II. 


To let fall a Perpendicular from a given Point C, upon 


A given Line AB. 


CONSTRUCTION. 
DRaw a line CD at pleaſure, which biſect in H, then 
with the Radius C H or H D cut the given Line AB in G, 
and draw CG, which is the Perpendicular required. 
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: ON ANGLES. 


ATL Angles included between two right lines are called 
Plane Angles, and fall under one of theſe three Keno 


| nations, viz: 


A Right 
An Obtuſe Angle. 
An Acute 


1. A Ricurt AxcIE containing go“, is that which is in- 


cluded between two lines, one falling perpendi cular * 


the other; as XX. 


| RYLAE 


AncLEs are always eſtimated i in Degrees, Minutes, and 
Seconds. 


2. AN OB Tusk ANGLE is that which 1s greater than a 


Right Angle, as A CB, | 


A 


Wuzx three Letters as A CB denote an Angle, the 


middle Letter C always denotes the Angular Point; and, 
the other two letters A and B, che extremes; of the Sides 


which include it. 


U 


3. AN 


(5) 


3. AN AcuTE ANCLE is that which i is leſs than a Right 
Angle, as BC D. 


4. ALL AncLEs are oppoſiteto the ſides that ſubtend them, 


as the Angle A is oppoſite the ſide BC; the Anglg C the 


ſide AB; and the Angle B to the ſide AC. 


C 


AL 


1 * W — 


8 ; B 
— OE N 
= 


90. 


6. Tag SurPLEMENT of an Angle is what it wants of 


| 7. Tux LocaAxITH of an Angle exceeding 90“, is found 


by ſubtracting the given Angle from 1809. and EY the 
LOSE of the meiner. 


PROBLEM 1112 


To make a Plane * equal to any number of Degrees, 
ſuppoſe 48? or 132, 


CONSTRUCTION. 
Dzxaw DA at pleaſure, then about B (any point in that 


line) with the Chord of 60? deſcribe an Arc; upon which 


ſet off the given Angle 489, taken from the ſame line of 
Chords from A to C, and draw BC; then will the Angle 
CBA contain 48?, and the Angle CBD 1329, 


W 


5 5 B 3 3 PROBLEM 


5. Tux Compienent of an Angle is what it wants of 


| 3 
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| PROBLEM IV. 
| Jo meaſure a given Plane Angle A BC. 


CONSTRUCTION. 


I | Azovr the Angular Point B, with the Chord of 600, 
|, deſcribe the Arc AC cutting the containing fides in the 
Points A and C, then the diſtance A C applied to the 
Chords, will ſhew the Degrees and Minutes contained in 
K the Angle AB C which here is equal to 33%.30'. 


ON 


1 
ON TRIANGLES. 


At three fided figures are calicd Triangles, and are: 
either Right or Oblique Angled. 


1. A Ricur Anciup TRIANGLE is that which has one: 
Right Angle, as at B, | 


In this Triangle, the fide 
AB is called the Baſe. 
| B 8 — Perpendicular.. 
AC ———— Hypothenuſe. 
2. An Ozrt10ve Ancled TRIANGLE is that which has: 


its Angles oblique, and is either obtuſe. or acute angled, 
or 9 8 


O bluse 


3. take N conſiſts of ſix parts three ſides and. 
three Angles. 


4. Tus ſides of Triangles are always eſtimated in Feet, 


Yards, Miles or Legs and delineated from a Scale of 


equal Parts. 


5. Tux three angles of every vic Triangle contain 


1800 and if two Angles in a Triangle are given, the 


third is found by ſubtraQting the ſum. of the given Angles 
from 180. 


3 
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($9 
8 Ix every Triangle the ſides are proportfonal to the 
vines of their 8 Angles, 


1 NOTE. 


1. Tur fides and Angles given in any Triangle, are 
always marked with a daſh (/) and thofe required with a 
cypher (O). 


2. Thx ſolutions of the moſt uſeful RY ED in Naviga- 


tion, and ſuch as are in daily practice at Sea, are contained 


in the doctrine of a ſingle Right-angled Triangle; in the 


4th Prop. Euclid's 6th Book, where it is demonſtrated, 
that Triangles which are ſimilar or alike, their like ſides 
are proportional, ” thus the Triangles AHI, ADE, and 


ABC are e ſimilar and proportional one to e 


— 


Wnar I call the doctrinal part, or how the proportions 


are made, will be ſhewn under Plane Sailing; and I re- 


commend that it muſt be perfectly underſtood, before any 


one can pretend to ſolve a Queſtion in Navigation with 
any ſatisfaction to himſelf or Teacher. 


HO 


(YI 


HOW TO WORK ANY 


PROPORTION IN NAVIGATION. 


| In ſolving any caſe in Plane, Middle b or Mer- 


cator's Sailing, there muſt be given two Parts beſides 
Radius, one of which muſt be a ſide; to find a fourth, 


2. In Oblique-angled Triangles there muſt be given three 
things, one of which muſt be a ſide, to find a fourth. 


3. Wuen the Proportion or Analogy is made from what 
is givenin the figure, a rough ſketch of which muſt always 
precede your making the Proportion ; proceed to OWE by 
1 


Taxz from the Tables the Logarithms anſwering to 
the three given terms; add the ſecond and third 
Logarithms together, and ſubtract the firſt from the ſum, 


the remainder is the Logarithm of the fourth term : then 


the Number, or Degrees and Minutes anſwering to this 
Logarithm, is es fourth term e 


| n, 
To prevent the labour of Subtraction; the Complement 


Arithme tical may be uſed, in any Proportion when Radius 
; is not the firſt term, then the ſum of the Co-Ar. and other 
two Logarithms omiting 10 in the x, wall e the 


lame Logarithm as before. 
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NOTE. 


1. Tu Complement Arithmetic, is the remainder r 
any Logarithm 1 is ſubtracted from 10 or 20. 


Tus Co-Ar of any . Coſine, is the Log. Secant. 


Sine — 
Tangent 


— C o-Secant. 
— Co-Tang. 


and when uſed in any Proportion, omit 10 in the Index. 


Tus CharaReriſtic or Index placed before the Log 
arithm of any number, muſt always be an Unit leſs than 
the number of places in the given abſolute number. It 
alſo ſhews, how many places the natural number correfſ- 
ponding with any Logarithm doth contain, 


3. Tur Index to Sine Radius 90, and Tangent Radius 
459 is always 10, and the Logarithm all cyphers; but when 


either Radius is the firſt term in a Proportion, the Index 


and Logarithm are * 


a. 
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1 
DEFINITIONS. 


NAVIGATION is the art of conducting a Ship from 
one Port to another, and that either in coaſting along Shore, 
or in croſſing the wide and pathleſs Ocean to the remoteſt 
parts of the World. In order to which, the N avigator, 
muſt be able at all times, to find the Courſe and Diſtance 
from one Place to another ; and to determine the Place of 
the Ship every Day, what Courle he muſt _ and how 
far, to gain his intended Port. 


A Sulr's Pia at Sen is determined from her Latitude N 
and Longitude. | 


Taz Eqvartor called by Seamen the Line, is a great 
Circle, lying equally diſtant between each Pole, dividing 
the Earth into two equal Parts; that towards the North 
Pole, is called the Northern Hemiſphere, and that towards 
the South, the Southern Hemiſphere. 


Mzx1v1ans are imaginary Circles paſſing from one 
Pole to the other, and cutting the Equator at Right Angles: 
in the Plane and Mercator's Charts, they are W 
by right lines drawn North and South. 


Larirvps is the diſtance of a Place from the Equator, 
reckoned in Degrees and parts of a Degree on a Meridian. 


Os the North fide of the Equator, it is North Latitude; 
and on the South ide it is South Latitude. 


4s Latitude begins at the Equator where it is nothing, 
ſo it ends at the Poles, where the Latitude i is greateſt, or 
90. 538 

| DirrzIZN( E 
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DirrxtntNce of Latitude is an Arc of a Meridian, or 
the leaſt diſtance between the parallels of two Places, 
ſhewing how far one of them is to the Northward or 
Southward of the other, | | 


DiryERENCE of Latitude can never 0 180 Fe 


Loreirvdt of any Place, is its diſtance from ſome fixed 
Meridian, as Greenwich, Paris, &c. reckoned upon the 
Equator in Degrees Eaſt and Weſt ; until it comes to the 


oppoſite Meridian, and can never exceed 180?, 
| : 8 

Dirrgrtnce of Longitude is an Arc of the Equator, 
intercepted between the Meridians of two Places, ſhewing 


how far one of them is to the Eaſtward or Weſtward of 
| the other, : 


| 


RULES rox R& LATITUDE. 
CASE I. 
8 Latitudes of 95 Places given; required their 


difference of Latitude, 


RULE. 


Ir the Latitudes are of the ſame name, ſubtraQt the leſs 
from the greater; but if of contrary names, take their ſum. 
for the difference of Latitude required. 


EX AMP LES. 


Wu cr is the difference of Latitude between the Lizard | 
and e * 


Liz 


1 


Lizard's Latitude 49.58 N. 
Barbadoes' Latitude 12. 38 N. 


Diff. Latitude 27. — 
| | 0 


2220 Miles. 
A Sn1v from the Latitude of 70. 41 S. ſails directly 
North to the Latitude of 29. 27* N. e the difference 
of Latitude ? 


OF Latitude from 7. 4 3 
; Latitude in 2.27 N. 
; Diff, Latitude 10. 8. 
608 Miles. 
CASE Il. 
Given the Latitude failed from, and the difference of | 
Latitude, required the Latitude come to. 
RULE. | 
Ix the given Latitude and difference of Latitude, are of 
5 duke ſame name, their ſum is the Latitude of the ſame name; 
. F but if they have contrary names, their difference 1s the 
Latitude of the ſame name with the greater. 
EXAMPLES. | 
"Is A Suit from Latitude 249, 17 N, fails Northward "till 


her difference of Latitude i is 75 14 e her en 
Latitude? | 


Latitud 


OI — IRC. 
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Latitude failed from 24. 17 N. 
Diff. Latitude 7. 14 N. 


% 


Preſent Latitude 31.31. N. 
A Snare from Latitude 509. 41˙ N. fails Southward till 
her difference of Latitude is 647 Miles. What Latitude 
is ſhe come to? 


Latitude ſailed from 50. 4s N, 
Diff. Latitude 6475 2 10 47 8. 


. * 


By Latitude come to 309. 54 N. 


A Sn1P ſails Northward, from a Port in Latitude 59. 4 1 
S. *till her difference of Latitude be 341 We What is 


her preſent Latitude? 2 
will - | Latitude left. 5. 41 8. 
a Diff. Latitude 341' . 41 N. 
it | 4 Preſent Latitude o. 0 
| Tux Ship being upon the Equator; where the will ſee 
il both Poles in the Horizon, diametrically 888 each 
| i bother. | 
[| — Sur from Latitude 20. Je N. fails Southward, till 
. her difference of Latitude is..700 Miles. What is the 
ö | preſent Latitude of the Ship ? "jt 
N : Diff. of Latitude 700! > 11. 40 8. 
1 0 Latitude left 2. 17 x 
. i | Preſent Latitude | 9. 23 . 
[11 „ : Ship having e croſſed the Banter, . . 


(a7 
OF PLANE SAILING, 


PLANE SAILING is the art of navigating a Ship, upon 


principles deduced from the notion of the Earth "OY an 


extended Plane. 

A Rnvums Line is a right line, drawn From the centre 
of the compaſs to the Horizon; and derives its name 
from that Point of the Compaſs it falls in with. 

Taz Covxss is an Angle, which any Rhumb Line 
makes with the Meridian ; and is ſometimes reckoned in 
Degrees, and ſometimes in Points of the Compaſs. 


D1sTAxce, is the number of Miles or Leagues a Ship 


has run on a Rhumb, or dire& Courſe i in a given Time. 
 DzeearrturE or Meridianal diſtance, is the Eaſt or 
Weſt diſtance of a Ship from the Meridian of a given 
Place ; reckoned on its parallel in Miles, In the Plane 
Chart i it is the ſame as difference of Longitude. 


NAUTICAL OBSERVATIONS. | 


8 is a Ship fails on a Meridian ſhe makes no departure, 
and her diſtance and difference of Latitude are the ſame. 


ce 


2. Ir a Ship ſails on a Parallel ſhe makes no difference 


of Latitude, and her departure and diſtance are the ſame. 
. In all Proportions of Navigation, make the upper 
part of your Slate or Book North, then the right fide is 
Eaſt, the left Weſt, and the bottom South. ; 
Tas following figure repreſents the four 3 of the 
Compaſs; and if a Ship ſails in the N. E. Quarter, her 
difference of Latitude is North, and departure E. but 


if ſhe ſails in the S. W. Quarter, her difference of Lati- 


tude is S. and departure W.. &c. of the other Quarters. 
Tu 


N 


. — — 
2 — — 
2 


= — - — — 
— — ym : W ps ” 
= RG - 44. 5h — _ — 6 — 446 ee * — ** : 
—— 4 * a Y — 7 j T 
p w— N 2 — _ » - 
— - - — - — 0 > > - 4 — 2 < > = 
£ — * E = < 
20s, — a * hs _— = . -_ n — PA 3 
> — — MW. = - — — 
* 3 = —ͤ—Ü——ä——ẽ $row nr eg — — —— a * —- A* 8 
1 * — ws — — ” 
— 


2 N 
IH Sees — ane 


NW 


| 
Larter 


NE 
3 | 


SW 
tuarter 


Ar 


8E 


Tux annexed gare repreſents a Ship ailing in the S. 


W. Quar ters 


Where A is the Place failed from. 


C the Place 


arrived at. | 


Then AC i 1s the Diſtance run. 


A B is the difference of Latkade. 


B C is the Departure, 
L CAB is the Courſe. 


REFERs 
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REFERENCES. 


8 | A i repreſents the Sine Radius, 
Josi is the Sine bc ; 
d. Z As is the Coſine eo LOU 
2 27 At repreſents the Tangent Radius. 
Hh" | t is the Tangent <# the Chats, 
© Ag is the Secant 9 5 : 


NOTE. 


2 things will be alike repreſented, when the Ship 
ſails 1n _ other quarter of the Horizon, 


A GENERAL RULE, 


Applicable to the Numeral Solution of any Caſe i in Single 

Courſes. 

Wu a Side and Courſe are given, to find the reſt ; 
it will be, as a part upon the given Side, is to a part on 

the Side required; fo is the given Side to the Side re- 


quired, And the contrary, when two * are given 
to find the Courſe. 


NOTE, 
Wuzn two Sides are given to find the Courſe, begin 


with that Side which has Radius upon it: and when 
two Sides are Bren! to find a Wird, find the Courſe firſt, 


ILLUS- 


62 


ILLUSTRATION. 


Surrosz the difference of Latitude A B, and: the 
_ Courſe were given, to find the Departure B C; it would be, 
As Af a part on the given fide AB. 

: {i a part on the Side required, i. e. B C. | 

A R the given Side. 
4 BC the Side required, 


. E. 
As c oſine of the Courſe. 
: Sine of the Courſe, 
; 111 of Latitude. 
The Departure. 


AGAIN, 
SoePosE the difference of Latitude and Departure 
were given, to find the Courſe; it would be. 
As AB Difference of Latitude. 
: BC the Departure. 
: A t a part on'the Side AB, 
: tg a parton the Side B C. 


YC. 2, - 
4 — — 
— y 
— r 2 
** 
r 
— * — 


; i | k 15. 
| Ae Difference of Latitugee - 

i 64 : Departure, 1 

i! „: Tangent Radius. 
: N : Tangent Courſe, 
5 Arzu the FINE manner may all the Caſes in Parallel Mid- 
| dle Latitude and Mercator's Sailing be reſolved ; though 
BK the Caſes in Middle Latitude Sailing, may be done more 
* briefly by the Solution of an Oblique Triangle, 


The 


0 


146 1} 


Tux MaxINER's Comrass is a circular Card, artifici- 


ally repreſenting: the Horizon of every Place; being divi- 


ded into ga equal parts called Points; and is ſo conſtructed 


by the help of a Magnetical Needle, that in every Place, 


the North Point of the Card ſhews the poſition of the 
Meridian in that Place; and hence it is eaſy to keep a 
Ship on any propoſed Rhumb thereof. But the Needle 
is ſubject to Variation, from circumſthnces unknown and 
conſequently the North Point of the Card from the true 
North Point of the Horizon: hence the abſolute neceſſity 


of knowing the Variation of the Compaſs every Day, in 
order to correct the Courſes a Ship has ſteered, . 


The CARD. 
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A TABLE of the ANCLES, 40 
Wurcn xvanry QuaxTER PoiNxT OF THE COMPASS, 


MAKES WITH THE MERIDIAN 


— 


- D. M. 
42. 49 
2 637 
28. 26 
"4 11.15 
4 14 4 
— 16* 52 
+ | 19. 41 
2 | 22. 30 
1 25. 19 
3 28. 7 
1230. 56 
33.45 
1136. 34 
ö Z 39. 22 
1442. 11 
. 
447. 49 
250. 37 
+ | 53-26 
_5 88.15 
1 89. 4 
* 71 6 
| 04. 41 
6 67 go 
170. 19 
173.7 
2 75-50 | 
278. 45 | 
+ | 81. 34 
F | $4- 22 
2 | $7. 11 
8 | 90. 
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NOTE, 


Bxroxx the Learner begins the following Caſes, he 
mult be well acquainted with the Compaſs and the above 
Table ; ſo as to readily tell how many Points every Rhumb 
is «diſtant from the Meridian, with the . De- 
grees and Minutes. 


CASE Is 


Givin the Courſe ſteered, and Diſtance run; required | 
the difference of Latitude, - 


EXAMPLES. 
1. A Sure from Latitude 449. 41/ N. ſails 8 W by 8. 
108 Miles; required her preſent Latitude P | 
As Sine Radius 900 2 8. 
: Coſine Courſe 33% 45/ = 9. 91985 
: Diſtance — 108/ 2. 03342 


: Diff, Lat. 39. 8= 1.95327 


Latitude left 449. 41/ N. 
Diff. Lat. gf = 10. got S, 


Latitude in 439, 11' N. 


| 
7 
1 
„ 
q 
* 
1 
C 


. 


By Traverſe Table. 


Fixp the Courſe g Points at the top of the Table, and 
againſt the Diſtance 108 in the column of Diſtances, ſtands ˖ 
the difference of Latitude 89.8 Miles. 

2. A Sir from Latitude 409. 40“ S. ſails N N W 
2 W 240 Miles, What Latitude is ſhe arrived at? 


Anſ. Preſent Latitude 37 o. 14). 8. 
9. A Sui from a Port in Latitude 19. 147 N. fails 
8 E by E . 170 Miles, What is her preſent Latitude ? 


Anſ. Preſent Latitude 20“ S. the Ship having crofſed | 
the Equator. 


EASE: II 


Given the Courſe ſteered and difference of Latitude, . 
required the Diſtance run. 


EXAMPLES» 


IF a. Ship fails NN W till her difference of Latitude 
be 170 Miles. What Diſtance has ſhe run P 


= 7 


o. 03439 


As Coſine Courſe 229, go! = 
Sine Radius 90d = 10. 
: ; Diff. La... 1% = 3. 22045 - 
: Diſtance 5 184 = 2. 26484 : E 
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By Traverſe Table, 


Ar top, find the Courſe NNW. or two Points, and 
againſt 170, the Difference of Latitude in its Column; 
you will find 184 Miles in the Column of Diſtances. 


2. A Sure from Latitude 15, 18' N. fails S W4 W. 
into the Latitude of 19, 1025, What Diſtance did ſhe 


run p 
Anſ. 248. 4 Miles. | 


9. A Suir ſails N E by N E. from Latitude 40⁰ N. 


into 410, 18 / N. Required 158 Diſtance run? 
| Anſ. 101 Miles, 


CASE 111. 


Given the Diſtance and Difference of Latitude ; re- 


quired the * 


EXAMPLES, 


SUPPOSE A Ship ſails between the S and E. until her 
Diſtance be 270/, and her Difference of Latitude 244”. . 


Required her Courſe and TE 7 
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To find the Courſe, 
As Diſtance M = 5686.1 
: Diff. Latitude 2444 = #2. 38739 
: Radius 900 = 10. 


: Cofine Courſe 259, 21/ = 9. 9560g 
or S. 250. 210 E. 


— — ſ— — 


To find the Departure. 


As Coſine Courſe 259. 217 


= 0.04397 
: Sine Courſe 259. 21' = 9. 63160 
: : Diff. Lat. 2444 = 2. 38739 
: Departure 1159,6 = 2. 06296 


By Traverſe Table. 
SkzEk in the Table till the face 1 Difference of 


Latitude correſpond in their reſpective Columns, againſt 


which you will find the Departure in its Column; which 
ifleſs than the Difference of Latitude, the Courſe ſtands 


at 9255 but if greater, at Bottom. 


2. A Sins from Latitude . 17/ N. fails in the S W. 
Quarter 268 Miles, and then finds herſelf in Latitude 380. 


34 N. Required her Courſe ſteered, and Departure 
from the Meridian? 


45, Courſe W 8 W. Departure 247.4 Miles. 


CASE 


* 


CASE IV. 


Given the Difference of Latitude and Departure. — 


Required the Courſe and Diſtance, 


EXAMPLES, 


A Sui from Latitude 409, 17/ N. is arrived in Latitude 
439. 16/ N. and has got 60 Miles to the Eaſtward of her 


departed Meridian, What Courſe did ſhe Poor's. and 


what 1 is her direct Diſtance run p 


To find the 1 


As Diff. Lat, 179 2. 74715 
Departure 60“ = 1.77915 
: Tang Radius 8 


N Courſe 189. 715 =9: .52530, or N 189, 327 E. 


To find the ; Di "ance. 


9 


As Sine Courſe 180. 32 . 497 77 
: Sine Radius go — =10 

Departure 60!“ i. 77815 
: Diſtance 188,8/ =2.27592 | 
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85 
By Traverſe Table, 


Wirz the given Difference of Latitude and Departure 


ſeek in the Table, againſt which you will find the Diſ- 
tance, and the Courſe will be found as in the laſt Caſe, 


a. A Sur from Latitude 489. 32“ N. fails between the 


N and W. until her Departure is 54“, and then finds 


| herſelf in Latitude 499. 34 N. What Courſe did ſhe ſteer | 
and what Diſtance has ſhe run? 


4. Courſe ſteered NW by N. Diſtance 08. 18 Miles, 


QUESTIONS 
TO EXERCISE THE PRECEDING CASES» 


1. A Shir from Latitude 409. 18/ N. fails NW by W. 
4000. Required the Ships preſent Latitude, and Depar- 
ture from the Meridian ? 

An/. Preſent Lat. 44˙ N. Departure 332.6 Miles. 


2, ApwiT a Ship ſails from Latitude 179, 48/ N 
SS E E. until by Obſervation ſhe be in:1.49, 54“ N. 


Latitude, I demand the Diſtance run, and Departure ? 


Anſ. Diſtance: 197.3 Departure 92.97 Miles. 


g. A dai ſails S W W. till ſhe departs her Meridian 


248/, Required her: Dillange run, and * of La- 
titude? 


Af. Diſtance a0 Diff. Latitude OY" 
4. A suit 


. 


4. ASuir from Latitude 499. 50' N. ſails 300 Miles in 
the N W Quarter, when ſhe finds her Departure to be 
170. Required the Courſe ſteered, and preſent Latitude 
of the Ship? 8 3 

Anſ. Courſe N 340. 31 W. Latitude 539. 57 / N. 

5. A Sui in the S W Quarter fails 170 Miles, and 
then finds ſhe has made 84 Miles of ſouthing, Required 
the Courſe ſteered and Departure ? 

Anf, Courle S 609. 230 W. Departure 147. 8 Miles. 
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6. ṼSsTERDAT Noon we were in Latitude 410. 0 5 
and this Day Noon we are in Latitude 499. 18/ S. and 
have got 240 Miles to the Weſtward of our departed Me- 
ridian. Required the Courſe ſteered, and Diſtance run? 
Anſ. Courſe S 68. 46! W. Diſtance 26g Miles. 


Norz. After the Pupil is made perfect in Plane Sailing; 
and his time at School be ſhart, let him be taught the 


Rules for Longitude, p. 32. and initiate him into Merca- : 
tor's 3 immediately. 


MIDDLE LATITUDE SAILING. 


Mtoorz Latitude Sailing is a method of finding 
a Ship's place on the Globe, by the ö of Plane 
and Parallel Sailing jointly, | 


PARALLEL SAILING. teacheth what Diſlance a Ship 
" ſhould tun due Eaſt or Weſt, in failing from the Meri- 


Gian, of one e Place. to that of another on any Parallel; and. 
WA ks, 
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is generally uſed in conducting a ſhip to an Iſland, remote 
from the main Land; by firſt ſailing to the parallel of La- 
titude the Place is in, and then running due E or W. 


according as the Place lays from you; when you will be 


ſure to make the Longitude required, and conſequently 
your deſtined Port. 


Mivpus Latirups SA1LING, tho' it is not ſo ſtrictly 
true as Mercator s, may be relied on for working any 


Day's Work ; and with great en by the Traverſe 
Table alone. 


In this ailing, the 3 is reckoned as a Meri- 
dianal Diſtance in that Latitude; which is a Middle paral- 
el between the Latitude ſailed from, and the Latitude 
come to: But in high Latitudes this Diſtance will be too 
great, becauſe the Meridians converge towards the Poles: 
Fet if the parallels are near the Equator, or not far diſtant 
from one another in any Latitude, the Error becomes ſo 


ſmall, as not to affect the nautical Concluſions drawn 
from ſuch e 


Figure for Parallel Sailing. 


+ DISTANCE as DEPARTURE 
F - : 


Figure | 


R 


2 


i) 


Figure for Middle Latitude Sailing. 


To find the Middle Latitude. 


RU TE. 

| Wuex the Latitudes are of the ſame name, half their 

ſum will be the Middle Latitude ; but when of contrary 
names, half their difference is the Middle Latitude re- 
quired, 1 | 


To find the Courſe. 
As N of Latitude. 
: Difference of Longitude. 
:: Cofine Middle Latitude, : 
> Tangent Courſe, * 


C4 Th. 


E 


To find the D ference of Longitude, 
As Coſine Middle Latitude. 
: Tangent Courſe, 
: Difference of Latitude. 
: Difference of Longitude, 


RULES ron LONGITUDE. 


CASE 1. 


Glyx the Longitudes of two Places, required the Dif- 
gitudes q 


ference of Longitude, 


RULE, 


Ir the Longitudes are of the ſame name take their Dif- 
ference, but when of contrary names their Sum, for the 
Difference of Longitude: and when the Sum exceeds 
1309. take it from 3609; the remainder will be the require. 
d Difference of Longitude, 


EXAMPLES. | 


War is the Difference of Longitude Wong Portf- 
mouth and the Lizard? 
Longitude Lizard 5. = W. 
Longitude Portſmouth 1. 6 W. 


| Diff. Longitude | 4+ 9 


1 
Wu Ar is ce Difference of Longitude between Portſ- 
mouth. and Minorca? 


Longitude Portſmouth 3 W. 
Long. Minorca 9. 49 E. 
Diff. Longtitude 4 8 

295 Miles. 


| A Say in Longitude 1479. 41 E. is bound to a Place 


in Longitude 1649, 44 W. What Difference of Longitude | 


muſt ſhe make? 5 
Ship's Longitude 5 
— 5 bound to 164. 


41 E. 
44 W. 


312. 23 
on 
Diff. Longitude 47. 35 


—— __  w———_—anm—_— ew 


CASE II. 


Given the Longitude failed from, and the Difference 


of Longitude; required the preſent Longitude of the Ship. 


RULE, 


Ir the Longitude left, ad 1 of Longitude, 
are of contrary Names; their difference is the Longitude 


of the ſame Name with the greater. But if the given 


Longitude and Difference of Longitude, are of the ſame 


Name, their ſum is the Longitude of the ſame Name with 
C "a the. 


f 
| 
ö 
| 
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the given Place.—If the ſum is greater than 1809. take it 
from 3609, and the remainder is the Longitude required 
of a contrary name with that of the given. Place. 


EXAMPLES». 


A Sup from the Lizard ſails W. till her Difference of 
Longitude be 460 Miles. e waa her preſent Longitude? 


Lizard's Longitads | 5. 15 W. 
Diff. Long. 4600 — 7. 40 W. 


Preſent Long. e Hg E's! 


A Sn1y from 19. 18 E. Longitude, ſails Weſtward till 
her Difference of THAIS iS 174 2 855 What Longi- 
tude is ſhe in? | 


Longitude failed from 1. 18 E. 
Diff. Long. 1744 2. 54 W. 


Longitude in 1. 36 M. 


A Sur from Longitude 1649. 17“ E. ſails Eaſtward 
until ſhe differs her Longitude 41 40. Required her 
preſent Longitude 7 1 1 
An ſ. preſent Long. 154%. 3 W. 


CASE 111. 


Given the Longitude failed from, and Diſtance run” 
upon a given Parallel; required the preſent Longitude, 


EXAMPLES, 


E 


EXAMPLES, | 4 


A Sur from Latitude 600 S. fails W eſtward '200 Miles. | 
Required her Difference of Longitude ?' 


— 


2900 


As Coſine Latitude 609 = o. 30103 


: Sine Radius g0® = 10, 
:: Diſtance 200 = 2. 30103 
Diff. Long. 400 / = 2. 6020 | 


— N 


A Sure from Latitude 409, 17/N, 1 419, 40 W. 
fails Welt 278 Miles. Required her preſent Longitude ? 
Anf. Preſent Long. 47% 440 W. 


A Sur in Latitude 479. 25'S, Longitude 640. 49! E. is 
bound to a Place 174 Miles to the Weſt, Four waa? the 


LOngIMIE.S of that P! ace? 
| Anf. * 609. 10 E: 


PRO B LEM I. 


Given the Latitudes wg Longitudes of two Places, re- 
quired the Courſe and Diſtance from one Place to me 
other. 3 


os. - EEC - +.» i 


EXAMPLES, 


Pi | | 
= | | ( 36 } 


i EXAMPLES. - 


| WHAT 1s the Courſe and Diſtance between the Lizard 
E and Cape Saint Weben p 0 


Lat. Lizard 40. 57 N. Longitude 5. 15 W. 
Lat. Cape 37. 2 N. Longitude 9. 2 W. 


Diff. Lat. 29.55 = 775 Diůf,f. Long. 2 47 


Sum Lats. 86. 59 TT pots _ 
©” — 227 Miles. 
Middle Lat. 49. 29 — 


: To find the Courſe. 
As Diff. Lat. 775! =' 7.11070 
: Diff, Long. 227/ = 2. 35604 
: :. Cof, M. Lat. 43% 29' = 9 86068. 


* "Op Courſe 8 129 W. 9. 32741 


——— — — 
% 


NOTE. 9 85 
Havixc found the Courſe, it is neceſſary in the next 
Place to know what Quarter of the Compaſs it it is in; 
which may be dons as follows, | 


1. Is 


1 
1. Ir you are to ſail from a greater North Latitude te 


a lefs, or from a leſs South Latitude to a greater, you 
muſt fail to the Southward, 


2. Ir you are to ſail from a greater South Latitude to a 


leſs, or from a leſs North Latitude to a greater, you muſt 


ſail to the N orthward. 


3. Ir you are to ſail from a nter Eaſt Longitude to a 


leſs, or from a leſs Weſt Longitude to a greater, or from 


Eaſt Longitude into Weſt, you muſt ſail to the Weſtward, 


4. Bur if you are to go from a greater Weſt Longitude 
to a leſs, or from a leſs Eaſt Longitude to a greater, or 
from weſt Longitude into Eaſt, you muſt ſail to the Eaſt, 


To And the Diſtance. 


As Sine Courſe 120 = o. 68212 
: Coſ. M. Lat. 43%. 29/ = 9. 86068 
:: Diff. Long. 2270 = 2.935603 
: Diſtance 798. 8 = 2. 89883 


5 Traverſe Table. 


Wirn the complement M. Latitude among the Degrees, 
and Difference of Longitude in the Column of Diſtances, 


find the Departure; with which and the Difference of 


Latitude and the Courſe and Diſtance. 


Wuar is 1 Courſe and Diſtance from Oporto, Lati- . 
| tude 410. 100 N. Longitude 89. 27! W. to Madeira, Lat. 


320, 38“ N. Longitude 179. 6 W. 


Anſ. Courſe S 39% 27 W. Diſtance 659 Mues. 


PROBLEM 
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PROBLEM II. | C 
Gives one Latitude, Courſe, and Diſtance ; required 


the other Latitude and Difference of Longitude, 


EXAMPLES, 
A Su ir from Latitude 500. 40!N, Longitude 465 2 5 W. 


fails NW by W. 120 Miles. Required the preſent Lati- 
Fe and Longitude of the Ship? = 


To find the Difference of Latitude, 


As Radius W. 

Coſine Courſe 569. 13 = 9. 74474 
:: Diſtance 120 2. 0791S: 
Diff. Lat. 66.67 »,. by 2392 
Latitude left 1 50. 40 N. 

Difference Lat. 66 / =; 1. 6 N. 
Preſent Lat. ö 51. 46 N. 
Sum Latitudes „ 102. 26 


Middle Latitude 51. 13 


(39): 


To find the Difference of Longitude. 


As Coſ. M. Lat. 51. 13 = 0.20916 

: Sine Courle 50, 15 9.92985 

: Diſtance 140 =... 2.07918 

Diff. Long, 198 2 2. 20219, | 
Longitude left | 40. 2 5 W. 

Diff. Long. 13977 = + 2.99 W. 
Preſent Longitude 43. 4 W. 


B y N Table. 


Wirz the Courſe among the Points: and Diſtance in 
its Column, find the difference of Latitude and Depar- 
ture: then find the Middle Latitude, with which and 


the Departure in its Column, find the Difference of Lon- 


gitude 1 in the Column of Diſtances. 


2. A Sus from Cape Clear in Ireland, Latitude 519. 18 
N. Longitude 99. 10/ W. ſails S E by E 270 Miles. Re- 
quired the preſent Latitude and Longitude of the Ship ? 


A,. Latitude 489. 48/ N. Longitude g9.20' W. 


3. A Sni takes her Departure from a Place in Latitude 


40 N. Longitude 19. 18/ E, and fails S W by W. 400 


Miles, Required her preſent Latitude and Longitude? 


Anſ. Latitude g69, 18 N, Long. 69. 8/ W. 


As A Sui 


U 
. 


— 4 » 
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4. A Sn1y from Latitude 2. 18/8. Longitude 1789. 48” 


E. fails ENEZE. 799 Miles, What i is her preſent La- 
titude and I. ongitade ? 


Anf, Latitude 36 N. Longitude 1689, 17/ W. | 
r PROBLEM 111, 
To Work a Day's Work by Middle Latitude Sailing; 
OR, given the Difference of Latitude and Departure. 
Required the Courſe, Diſtance, and Difference of Longitude ? 
EXAMPLES. 
| A Sni Fain Latitude 379 N. Longitude 489, 20/ W. i 


fails between the N and E till ſhe finds herſelf in Latitude 


519, 187 N. and has made 564 Miles of Departure. Re- 
quired her direct Courſe, Diſtance My, and preſent Lon-- 


gitude ? gs . 
a Latitude 37. mo. 37. i 
Preſent Latitude 51. 18 N. 51. 18 
Diff. Latitude 14. 18 2) 88. 18. 


Middle Latitude 44. 9. 


338 Miles 


* — 


„ 


* Rs To find the Courſe. 
As Diff. Latitude 858/ = 7.066;1 
V. | : Departure | 5647 > 2, 75128 

: Radius e 1 
8 : Tang, Courſe N 33“. 19 E = 9. 81779 
a | Tofind the Diſtance 

As Sine Courſe 330. 19! = ©. 26022 

975 Radius go? 10. 
V. :: Departure 364 2 3. 73128 
de N . — 
"I | 3 Diſtance | 1027/7 = 4.01130 
n- e 

To find the Difference of Longitude. 
. As Cofine M. Latitude 44% 9 = o. 14417 
4 3 Radius 9 ' =" 10. 
is 2: Departure 564“ 2 ns 
A Diff. Longitude 7860 = 2. 89545 
Y C eee 
25 Departed Longitude 48. ao W. 

Diff. Longitude 786 1g. 6E. 
Preſent Longitude 88 iW. 

vw By Traverſe Table, 

Wirn the Difference of Latitude and Departure, find 
the Courſe and Diſtance; then with the Comp. M. Lat. 
and Departure in its Column; find the difference of Lon- 

gitude in the Column of Diſtances, | 
To . e Ribs 2 A8 
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A K * - HERE. 
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A Sure from Latitude 100. 44 N. Longitude 240. 31 E. 
ſails upon an unknown Courſe in the S W Quarter, until 
ſhe finds herſelf in Latitude 10. 14/ S. and has only made 
200 Miles of Departure, Required the preſent Longitude 


of the Ship, and Courſe and Diſtance failed ? 


Anf. Courſe S 159. 340 W. Diſtance 745-8 
Longitude 27% 32 W 


ON 


MERCATOR's SAILING. 


Tus Method of Sailing which is truly Globular, is 
the Art of finding a Ship's Place at Sea, by the aſſi ſtance 
of a Chart conſtructed on Globular Nec or a Table 
of Meridianal Parts calculated for that purpoſe. 


þ Arr | 


4 0 


ce 
Jle 


In 


AB is called the proper diff, we - according 


from Place to Place; or the Bearing and Diſtai:ce of any 
Place from the Ship af any Time. 


( 43 ) 


In this Figure, 


5 | 


BC is the Departure to 
AC is the Diſtance run Plane Sailing. 
Then, ; 
AD is the Meridianal diff. Lat. ? per Mercator's 
D L is the difference of Longitude Sailing, 


To find the Meridianal Difference of Latitude, 
L RULE, | 
Warn the Latitudes are of the ſame Nrameggſubtract | 
their correſponding Meridianal Parts: but if of contrary 


Names add the Meridianal Parts, for the Meridianal dif- 
ference of Latitude required. 


U Rules for Longitude come next, ſee P. 32. if Mid- 
dle Latitude falling was omitted. 


PROBLEM I, 


Cui the Latitudes and Longitudes of two Places; i 
required their . and Diſtance. 3 


Tur en mend be Well us der bod, becuaſe of its | 
general uſe at Sea, in finding the Courſe and Diſtance _ 


EXAMPL 1 
War is the Courſe and Diſtance between PM Lizard 
and DA Saint Fnoent ws 
Lats 


4-9 } 


Lat, Lizard - 4% 57 N. = 3470 Lizard's Long. 5. 1 p W. 
Lat. Cape 97. 2 N. = 239; Cape's Long, % 2 W. 


12.55 1075 Mer. D. Lat. & 47 


60 — | 
Prop. D. Lat. 775 Miles. Diff. Long. 227 Miles. 
Te find the Courſes 


As Meridian diff, Latitude 1075 = 6. 96859 
Difference Longitude 227 = 2.3560g . 
Radius EY Aa 3 45%? = 10. „ 


: Tangent Courſe S 11, n = 9. 32468 


| To find the Diftance. 
As Coſine Courſe 119, 56 = 0. 00949 
| 7 Radius 8 g0? | = 10, 17 
: : Proper Dif, Lat. 775 = 2. 68930 
: Diſtance | 792.1 = 2.89879 | 


(45 ) 


By 1 nſpeftion. 


Wirn the Mer. Diff. Latitude as proper Diff. Latitade 
and difference of Longitude as Departure, find the Courſe; 


then with the Courſe and proper Diff. Latitude ind the 
Dillance. 


2. Wuar is the Courſe and Diſtance from Portſmouth 
Latitude 509. 47 /N. Longitude 19. 6 W. to Dieppe, La- 


titude 499, 53“ N. Longitude 19. 4/ E? 


Anſ. Courſe S 589. 4 E. Diſtance 3 Miles. 


3. ReguireD'the Courſe and Diſtance from the Iſland 


Bonaviſta, Latitude 169. 60 N. Longitude 229. 47 W. 


to the Cape of Good Hope, Latitude 349. 29/ S, Longi- 
.tude. 18%, 29/ E? 


Anſ. Courle S 37“. 47! E. Diſtance 3840 Miles. 


P * 0 BLEM II. 
"Given the 1 failed from, ad Courſe and Diſtance 


run. N the * 8 RIS RENE 


EXAMPLES. 


| A Sy from Cape Clear in Ireland, Latitude 519. 18'N, 
Longitude 9. 10 W. fails SE by E 270 miles. * her 
preſent Latitude fo Longitude ? | 


= 


Fg 
"IgE „„— nf ents 


1 46 


To find the Difference of Latitude. 


As Radius 90 


= 
: Coline Courſe 56.150 = 9.74474 
:: Diſtance 270% =. 2.49136 
: Diff. Latitude 150“ = 2.17610 
Departed Latitude 5118 N. = 3398 


Diff. Lat. 1300 = 2. 0 S8. 


Preſent Latitude 1 48 N. = 3364 


M. D. Lat, 2234 Miles. 


To find the Difference of Longitude. 
As Radius 48 0 


: Tang. Courſe 36. 45 = 10.1711 
2: M. D. Lat. 184 = 2.36922 
: Diff, Long. 2350.44 = 2.54433 
Longitude left e 
Diff. Long. ©. $507. , $80 Bo 
5 Preſent LAH HEX 5 3.20 W. 
By Inſpeftion. 


W1TH the Courſe and Diſtance, find the D of 
Latitude; hence the preſent Latitude and Meridianal 
4 Difference 


les. 


> of 
nal 


nce 
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Difference of Latitude. Then, with the Courſe, and Mer. 
Diff. Latitude in the Column of Latitude, find the cor- 


reſponding Departure, which is the Difference of Lon- 
gitude. | 


4. A Suit from the Lizard, Latitude 495 / N. Long, 
5214 W. Sails WSW W. 214 Miles, What is her 


Latitude and Longitude arrived at ? 


Anſ. Latitude 48255/ N. Long. 10%o/ w. 


3. YEsTERDAY Noon we were in Latitude 50918/ S. 
Long. 179%41/ E. and we have failed till this Day Noon 
on a dirs Courſe NE by E A E. 238 Miles. Required 


the Ship's Place? 


Anſ. Latitude 489g6/ S. Longitude 174% W. 


4. Y:sTERDAY Noon, by Obſervation we were in Lat. 
61920) N. Longitude mth W. and have ſailed till 
this Day Noon E by N 2 E. 228 Miles, in a Current 
ſetting NE . E. at the Kate of 14 Miles an Hour. Re- 
quired the W Latitude and Longitude of the Ship? 


An ſ. Latitude 6216 N. Longitude 162929) W. 


PROBLEM III. 


To Work a Day's Work by Mercator's Sailing : or, given the 
Difference. of Latitude and Departure, required the Courſe, 
Diſtance, and PR. of Longitude. 


EXAMPLES» | i | 
A Sure. from -Latitude .41%21/ N. Longitude 89 E. 


ſails in the NE. Quarter till her Difference of Latitude is 
72 Miles, and the Departure 54 Miles, Required her 


Vurſe and Diſtance, and preſent Longitude ? | 
To 


: Tang, Radius 45? 
: Tang. Courſe 


( 48 ) 
To find the Courſe. 


As Diff. Latitude 72 = 8.14267 
: Departure 54 = 1.73239 


10. 


— —— — 


Do find the Diſtance. 
As Sine Courſe 36.52 = 0.22188 
: Radius 90 310. 25 
: Departure 654 = 1.73239 


Diſtancete 99 * 1.95427 


To find the Difference of Longitude 


Latitude left 41% 21'N, = : 2729 
Diff, Latitude 70 = 237.12" N, 1 


| Preſent Latitude | 425) N. was 


. 


Mer. Diff. Lat. 97 


As proper Diff. Lat. 72 S 8.14267 | 


Departure 54 =. 1473239 
: : Mer. Diff. Lat. 97 = 1.98677 


Diff. Longitude 724 = 1.86183 


Longitude left 0 : 89. 6 3 
Diff. Longitude Woh, 787 2 in. 


Preſent Longitudde | 90. 19 E. | 


36527 = 9. 9.87306 N. 3655 2E. 


— — 


B Infpettion. 
Wirn the Difference of Latitude aid Departure nd 
the Courſe and Diſtance ;- and under the Courſe againſt 
Mer, Diff. Latitude in the Column of Latitude, ſtands 
the difference of Longitude in the Column of Departure, 


2. A Sare from Latitude 419.18 N. Longitude 219, 
18 E. after ſailing a certain time, finds ſhe has made 143 
Miles of Northing, and 156 of Weſting, What Courſe 
and Diſtance did ſhe make good, and what 1s the e 


I. atitude and Longitude of the Ship ? a 
An /. Courſe NW W. Diſtance 211 2 


Latitude 43% 41/ N. Longitude 17%. 48 E. 


!; W 
To find a SHIP's PLACE on the MERCATOR's CHART: 
having given the DEPARTED PLACE, and COURSE 


and DISTANC E run. 
; RULE, 


Draw a Rhumb from the departed Place in poſition of 
the given Courſe.— Take the Diſtance reduced into De- 
grees and Minutes from the graduated parallel, and apply 


it on the ſaid Rhumb from the departed Place; and take N 
D „ 
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the neareſt Diſtance between that Point and a parallel 
drawn through the place ſailed from; this extent applied 
to the graduated parallel, gives the Difference of Latitude 
made; hence the Latitude the Ship is in may eaſily be 


found; and, by drawing the parallel of the Ship's preſent 
Latitude through the aforeſaid Rhumb, the point of In- 
terſection is the Ship's preſent Place. 


Two PLACES differing in LATITUDE and LONGITUDE 


given; required their DISTANCE, 
RULE. 


Draw a right Line between the two given Places, alſo 
a parallel of Latitude through the Place whoſe Diſtance 5 
is required, —Then find the Difference of Latitude be- 
tween the two Places, which take in your Compaſles from 
the Equator, and ſet one foot on the line of Diſtance, 


moving it up or down, till the other foot ſweep the 


parallel paſſing through the given Place, and there ſtay 
the Compaſſes, Then the Diſtance where the Compaſſes 


reſted, to the Place whoſe Diſtance you want meaſured 


on the Equator or graduated Oy gives the Nikkime® 
required, 


— TI rn er 


el 


DE 


r 


T HE Flux and Reflux of the Sea, producing what we 


call Tides, are ſuch motions of the Water, as are found 


regularly to riſe and fall twice in about 24n. 48m, 


Tux Moon is the principal cauſe of raiſing the Tides: 
and when ſhe comes to the Meridian of any Place, it then 
wants about two Hours of being High-water there : but 
when ſhe appears in the Horizon of ſuch Place, i. e. at 
riſing or ſetting, it is then near Ebb or Low. water. 


Ar the Times of New and Full Moon, the Tides are 


greater than ordinary; and theſe are called Spring Tides ; 


but when the Moon is in her Quadratures, or firſt and 
laſt Quarters ; they are leſs then ordinary; and theſe are 
called Neap Tides, 


Tur Spring Tides are greateſt about the times of the 
Equinoxes, or rather at the beginning of April, and Oc- 
tober, than at- other times of the Year; and the Neap 
Tides are then the leaſt. 


Wu the wi 1 is in her Perigee, or neareſt approach 


to the Earth, the Tides encreaſe more than is uſual at 
other times; for according to the Laws of Gravitation, 


the Moon muſt attract moſt when ſhe is neareſt to the 
Earth. | | 
« 


„ 3 
To know the time when it will be High-water at any 
Place, depends upon knowing the time when the Moon 
comes to the Meridian; which is ealily found by know- 
ing her Age; and that IF n the We for che 
propoſed Y ear. 


A. M. ſignifies the Morning. 
P. M. the Afternoon. | 


PROBLEM I. 


OF THE EPACT. 


4 4 
* - — 
_ N 
. P 


Tur Moon's Age on the laſt Day of any Year, is the 


Epact for the following Year; but when the Solar and 


Lunar Vears begin together, the Epact is nothing. 


Now, as the Solar Year exceeds the Lunar by 11 Days, 
which is the yearly Variation of the Epact; it muſt be 
obſerved, that at the end of the Lunar Cycle which con- 
ſiſts of 19 Years, the Epacts continue to run over again 
as is evident from the following Table, but at the begin- 
ning of a new Century, the retreat of the Moon's Age 
will be different; and conſequently the order of the Epaſts 


| Will alter. 


„14 
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A 7 4 B L E 
SHE WING THE EPA CT 


3 UNTIL THE YEAR 2000. 
7 413 | 11 
5 ABOVE. 1700 :800|1900 | 
- CEenTURIES |= | | 
| EPACTS, 
90190385776 9 | 4] 29 
120395807706 20 | 15 | 10 
2 104300 78% 2 | 26 | 21 
3024160908 12 | 7 | 2 
4 23142101180 9923 | 18 | 13 
1 524043062081 4 o | 24 
| 6125144168182] 15 111 5 | 
8 7 26 45 04 33 8 26 22 16 | 
8127[46[65|84 7 3 | 27 | 
9280476685] || 18 | 14 | 8 
- Tro[29148[67186] o | 25 | 19 | 
111]30[49]68[87 11 61 © 
123105069888 fl 22 | 17] 11 
1343205 170089 3 2822 
143305271090 4 9 | * 
15034(53ʃ7291 25 | 20 14 
160350547300 8 | 1.195. 
[17130153174193] || 17, 12 6 
18197 28 29 


56175194! | 


USE OF THE TABLE. 


Loox for ths Centuries at top, and the odd Years on 
tae left hand, then in the meeting you have the Epatts, 


D 3 


PROBLEM: 


2 8 SIP X*: P 3 - 
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PROBLEM II. 
To find the AGE of the MOON, 


Tur Age of the Moon is the number of Days that have 
paſſed fince the laſt change, which Age can never exceed 
ZO Days. 


RU LE. 


To the Epact add the number of me Month, and Day 

of the Month; the Sum if under go is the Moon's Age; 

but if it excceds go, divide by 30, the remainder is her 
Age. Eg 8 8 


NUMBERS of the MONTHS, 


| Js Feb. Ma. Ap, May Ju. Jul. Aug. Sep. Oct. Nov. Dee, 
Com. Nen 1 nv 1 m; = 9 404 
Leap Tears 1 8 1 1 e 
NOTE. ö 

Ir Ar Vear is found by dividing the bee Year by 
4; and if nothing remains 'tis Leap Year. The Years 
1890, 1900, 2100, &c. are common Years according to 
the New Style or Gregorian Account, 


EXAMPLES. 


Rrovinks the Moon's Age 18th of May, 1794? 
Epact for the given Year 28 


Number of the Month 2 
Day of the Month 18 
48 
30 
5 Moon's Age 18 Days. 


(8-7 
2. Waar is the Maw s Age July 1oth, 1797? 
Anſ. Moon's Age 15 Days. 


| 8. Reuss the Moon- S. Age September 14th, 1804. 
ve Af. 10 Days old. 


0 | | PROBLEM 111. 
To find the MOON's SOUTHING on any Day. 


6g Tux Moon's Southing is the time ſhe comes to the 
8 Meridian of any Place, Which is every Day later by + of ö 
hs an Hour or 48“/; and as ſhe comes to the Meridian at the m0 
ſame time with the Sun on the Day of Change, and to | 
the oppoſite Meridian on the Day of Full Moon; ber 
KY | Southing on ally other een, Day may calily be 
16. found, 
10. | . 
RLE. . 
by Morririy the Moon's Age on the propoſed Day by 4, 
a and divide by 5, the Quotient is the time of Southing in 
to Hours, and the remainder (if any) ſo many 12 Minutes 
of an Hour. | | 
NOTE. | 


Ir the Hours and Minutes are leſs Chak 12, the Moon 
Souths in the Afternoon; but if more than 12, ſubtract 
12, and the remainder is the time of Southing next Morn 
Ing. 6 


EXAM PI X65: 


Ar dos time will the Moon be on the Meridian che : 
19th January, 1799 ? 


4 


Da. Moons, 


N Rs, | . 
... il! ̃ ͥ!l...... 86 
A : 5 


6569 
Moon's Age by the laſt Problem 12 Days 
. | 4 
5 „ 548 
W at | 9. 36 P. M. 


2. ReQuviIRED the time of the Moon's Southing, O- 
ber 27th 1796? 


Moox's Age 25 Days; now becauſe it is above 15, 
call her Age 24; and, by proceeding according to Rule, 
you will have 7 H. 12 M. for the time of Southing on | 
the Morning of the 27th, becauſe uling 25 gives the time 
of Southing on a the 28th, 


PROBLEM IV. | . 
To find the Time of High Water at ary Place. 
By the Rotation of the Earth about its Axis, the Moon 


appears to move quite round from Eaſt to Weſt in 24 
Hours, and conſequently muſt paſs over all the points of 


the Compaſs in that time. And in moving from the N. 


to the S. ſhe muſt take 12 Hours; and from the N. to the 
N by E. 35 Minutes; alſo from the N. to the NNE.z 


. Hour 30 Minutes, &c. ä 


(9) 
Table of the Bearings of the Moon at the Time of Iigh Vater, 
on the Days of Full and ng at the Places adjacent, 
Points H. M1 Poinnsl - P L_ F. C E 8 VAM E S. 5 4 


— COPIES 


— — — qo na 6 | 
| | Ile of Alderney, Calais and Carliſle, 4 
; Gibralter, along the Coaſt of Jutland, = 
I © Offend, Southampton. | ; 
3 Aberdeen, Nore, Beachy'1 inthe ofling, 


Welt Capel. 


Chatham, in the Downs, e , | 
7 Ramkins. 5 


% th 


E no Þ 7204 030164 þ Liſbon, Coaſt of Morocco, Rouen, q 
| | Woolwich, C. St. Vincent, before ths | | 
Weilings, at the Staples. RI i 
Amſterdm, Bourdeaux, North Cape; | ; 
Hook of Holland, Weſt, Coaſt of Ire- 

land, London, Newcallle, C. Ortegal, 

New York, Sunderland. 

e oe 1 3 Geudhos ton & Bayonne, Hartlepool, 
IN. E. by E g. 45 S. W. by W. Coaft of "Portugal, Rochelle, witun 


Uſhant, 
\ Baltimore in neland, Penzatice, Riv- 
er Shannon. 1 
aus Sound of. Canna, Cork Har- 
bour, Humber. | 
Edyſtone, Plymouth, St, John. 8 N W- 
© | | | 18 foundland. 5 
E. by S. | 6.45 | W. by N. eee Stanway and Sligo. 
| RE 458 008 1 Briſtol, Cane Barfleur, off 


mm — 


the Start, Cherbourg, Quebec. 


Caſkets, Portland, Texel Road, St. 
Magnes Sounds I 


Ile of Man, Pool, Bella Caſtle, Mull 


> (3). 


of Cantire, before the Eaſtern and 
Wellern Emes, Faitland, Honfleur, | 
on Haſbro" Sand. 

Dublin, on the Flats and at: the Fore- 
lands, Yarmouth Roads, C. Blanco. 
Beachy Head, Needles, all the Coaſt 
of Normandy and Picardy, Sencgal. 


TO 5 Dieppe; Mull ot Galway, St. 


Helens, De EE, La ape” 3 
Portſmouth, Naze, North and South. . 
Rocks. | 


— 


D 5 


6 


Ir has been obſerved, that the Ocean in moſt Places 


flows and ebbs twice in 24h. 48m. therefore it is evident, 
that 12h, 24m. muſt be the Diſtance of one Tide from 
another. And becauſe the Moon's Southing is later every 


Day by 48 Minutes, every Tide muſt be later by 24 


Minutes than the preceding one ; which is the caſe f 
throughout the whole of the Moon's motion. 


RULE, 


To the time of the Moon's Southing on the given 
Day, add the Time of High Water on Full and Change 
at the given Place; the Sum is the Time of High Water 


there, counting from Noon or Midnight, TS 


7 
EXAMPLES. 


Ride the Time of High Water at Portſmouth, 
June 17th, 1793 p | 


EpaRt for the Year BY 17 | 
Number of the Month 4 
Day of the Month 5 | 17 | 
eee 
Va EE 


Moon's Age 


Moon Souths at . "Sb PM. 
Point EG full Sea 4 13 


Time of High Water June jh 5 25, P. M. 


e 1h. na. 
Do. Do. 4 51 A. M.. 


on the given Day. 


GounD' is cauſed by the undulatory Mis of the Ait, 
| when the Particles thereof are put in Motion by a ſtroke 
on ſome Body, the firing of a Gun, &c. 


Sound flies in all ſtates of the Atmoſphere through equal 


| „ 

2, REQUIRED the Time of High Water at London, .. 
May goth, 1791 ? 

Anſ. High Water May goth, 11h, 43 A. M. and May. 
92 12h, 120 A, M. . 

3. Requizey the Time of. High Water of RES Wo 
Auguſt 24th, 1796. 

Anſ. High Water at gh. 12/ A. M. and at gh, 360 P. M. 


10 ESTIMATE: | 
DISTANCES 
BY THE 


MOTION OF. $OUND. 


Taz Motion of Sound is always the fame, whether 
Day or Night, Winter or Summer, by Sea or by Land; 
in dry or in rainy Weather, but not always equally. | 
ſtrong, by reaſon of the RarefaQtion or Denſity of the Air, = 


Ir has been found from repeated Experiments, that 


ſpaces in equal times, at the rate of 1142 Feet per Second. 


Note. 1 Land Mile 35288 ; 
55 | 1 Bea Mie 620 8 Feet, . 
| EXAMPLES, 


9 


( 60) 
EXAMPLES, 
Betxe at Sea, I ſaw the flaſh of a Gun, and 33 


Seconds afterwards I heard the u at what Diſtance _ 
was the Gun from me? 
2142 | Des 
39 
e = 
3426 | 0 


6120) 39970 (6 Miles. 
* 


70 8 = Ta Mile. | 
. An. 64 Miles. 


— 


2. Surrosz I count 40. [Seconds by my Watch between 


ſceing a flaſh of lightning, and hearing the thunder; 
| What Diſtance was the Cloud from me? 


HE) 8 Miles 3440 Feet. 


Log line of about 150 Fathoms in length, divided into 


——— - 


To CORRECT DISTANCES. 


1 common Method uſed for „ a Ship's s run, 
is by the Log and Half MinuteGlaſs. To the Log, which 
is a ſectoral piece of wood, is faſtened a line, called the 


cetitain ſpaces called Knots ; each of which ought to bear 
the ſame proportion to a Sea Mile, as Half a Minute does 
to an Hour, Now the +4; part of a Sea Mile is 51 Feet. 
which ſhould be the * ol each Knot, but as it is 

4 ſafer 


* 


by 


e 


— q Gs HCI 2 „ * 
. 1 


I e 
ſafer to have the reckoning rather before the Ship than | 
after her, 30 feet may be taken for the proper length of | 


each Knot: and a Knot may be again ord into 10 
equal parts called Fathoms, 


Ir is uſual to heave the Log every Hour, the method of 
which is very eaſy, and the Knots and Fathoms which N 

run off in Half a Minute ſhew the Diſtance the Ship has | i 
run the preceding Hour; on the ſuppoſition, that the | 
Ship continues to ſail with the ſame Velocity, and alſo in 
the ſame Direction that Hour, ſhe did during the Half 1 
Minute. 


As the Diſtance given by the Log may happen to be _ 
wrong on three Accounts, viz: By there being an error * || 
either in the Glaſs, or Log, or in both; it is neceſlary to 
thew how it t may. be corrected. 


„ i 28 | 


When the Glaſs is Faulty, agg 4 


RULE. 


As the Seconds run by the Glaſs, i is 10 the Diſtance run 1 
by the Log, ſo is 5 go Seconds, i is to the true Diſtance, 
EXAMP LE. 


Ir a Ship fails at the Rate of 5 Knots an Hour 5 8 
Glaſs that runs but 24 1 What is the true rate of 
— P | 


As 240 gl 32 go! 62 Miles the true rate of cailing, 7 


CASE 


( 62 ) 
CASE II. 
When the Log-line is Faulty. 
RULE, | 
As 50 feet i is to the Diſtance run by the Log; fo is the 


meaſured Diſtance between n and Knot, to the true 
Dee ö | 


EXAMPLE. 

A Sui fails 5+ Knots an Hour by a Log-line Which 
has but 42 feet to a Knot. What is the true rate of 
failing? _ | > 


As 50:5/5 :: 49: 6 62 Miles, mis true e e ſailed. 


"abt: 2h. -- 
When the Log- line and C laſs are Faulty. 

3% 8 
Morrir rx three times the meaſured length of a Knot. 
by the Diſtance run per Log; the product divided by 3 
times the meaſured time of. the Glaſs, gives the true 

Diſtance run. 9 Gs yg 5 

E xA MPL E. 
Svorrosz a Ship runs 5 Knots an Hour, by a Log-line- 
of 42 feet to a Knot and a Glaſs of 26 Seconds, Required 
the true rate of failing p W 
SAL 7 =; 4-34 Miles, the my Diſt, 

265 = 130 7 


How to proportion, or make Log-lines to any Gu 
8 „ 
| rie the Seconds in the Glaſs by 5, and divide 
the product by 3, e the Length in feet to one knot. 
O N 


n 
— -K — m 
- . 

: p * 


g 
| 
; 


| 
| 
| 
| 
4 
| 
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DEFINITIONS. 


By Aſtronomy in general we are to underſtand, the 
Motions and Diſtances of the heavenly Bodies, e 
to their ſeveral appearances. 


| Navrickh Aſtronomy, is that which relates princi- 
pally to.the finding the Latitude and Longitude of a Ship 
at Sea, by CeleſtialObſervations, 


Tux Horizon, which is one of the moſt uſeful Circles in 
Aſtronomy, 1s that great Circle which determines the 
riling and ſetting of the Sun, Moon, and Stars, as HO, 


Tus Apparent Horizon, which is parallel to the 
Rational one, at the diſtance of the Semidiameter of the 
Earth, is that Circle which terminates the view of the 
; Spectator, | 


Tux Ecliptic, is a great Circle tactives to the Equator 
in an Angle of 235 287, called the Obliquity of the 
Ecliptic, as S. RN 5 


LATITUDE of the Moon, or of a Star, is an arc of a 
Circle of Longitude, intercepted between her Centre and 
the Ecliptic, as L D. 


Loxc1Tups of the Sun, Moon, or Star, is an arc of the 
Ecliptic intercepted between the firſt point of Aries, anda 
Circle of Longitude paſſing through the Centre of che 
Ob ect, as Vt, 


Tur Latitude and Longitude of the Moon are uſed in | 


e her Diſtances from the Sun and Stars, in the 
Nautical 
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Nautical Almanac; though the Moon's Diſtance from 
the Sun at any time may be found by their Longitudes, 
independent of the Diſtances given in the Ephemeris. 


DecrinATiON, is an arc of a Meridian intercepted be- 
tween the centre of the Sun, &c. and the Equinodtial; 
and is either North or South, according as the Objett 1s 
on the North or South fide of the EquinoCial, as B &, or. 
C24. | 

AurLITrup of a Celeſtial Object, is an arc of the 
Horizon contained between the Centre of the Obje& at- 
its riſing or ſetting, and the Eaſt or Wan Point, as . 


Az inurn of any Celeſtial Object, is an are of che 
Horizon intercepted between the Meridian of any Place, 
and a vertical Circle paſſing through the Centre of the 
Object when above the Horizon; as HA or OA. Or, 
*tis the ſame with the Angle at the Zenith formed by. the. 
lame Circles, as HZA and OZA. 


ZE VITE, is that point of as Heavens directly over our 
eads, as Z; and the Nadir, is the point N under 
our feet, as N. 


Rienr Aſcenſion of the Sun, Moon, or Star, is an arc of 
the Equator contained betwen the firſt point of Aries and 
a Meridian paſſing through the Centre of the 3 as 
vB. 


Arrrrupz, is the 0 PR any Celeſtial Obje& above 


the Horizon, meaſured on an Azimuth Circle, as A 23 
and AY, | 


On52xver Altitude of the Sub or Moon, i is the Altitude 
of their upper or lower Limb, 


Arraazxr 


e ; 
AerarenT Altitude of the Sun's Centre, is the obſerved 
Altitude corre&ed by Dip and Semidiameter, 


Ar ranENH Altitude of the Moon, is the obſerved Al- 


titude correfted by Semidiameter, Augmentation, and 
Dip. 


ArranEzNr Altitude of a Star, i is the obſerved Altitude 
corrected by Dip only: 


Tax true Altitude of the Sun or Moon's Centre, is the 
Apparent Altitude corrected by Parallax and Refraction, 
and of a Star, by Refrattion only. 


Ma n 101aN Altitude, is when the Object is on the Me- | 
ridian of any Place; at which Time it has its greateſt 
Altitude, as H.. -O & the b is called che Mer. Alt. 
below the Pole. 


ZENITH Diſtance or Co-Altitude, is what the true f 
Altitude of any Object wants of 90%, as 87. 


OsLigux Aſcenſion, is the Degree and Minute of the 
Equinoctial which riſeth with the Centre of the Sun, 
Moon, and Star, in an Oblique Sphere; and the Oblique 
Deſcenſion, is the Degree which ſets with the lame. 


AsSCENSIONAL Difference, is an arc of the Equinoctial 
intercepted between the Ob'e&s' Centre at its riſing or 
ſetting and the Equinoctial Point; or it is that ſpace of 
time the Object riſes betore, or ſets after 6 o'Clock, 
as C. 


Sux or Moon's Place, i is that Sign, Degree, Minute, c. 
of the Fenn the Sun or Moon i is in at any time, as . 
REFRACTION 


%%% 


Rxr RATIO is the difference between the True and 
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N Apparent Altitudes of Celeſtial Objects; and muſt always 1 
0 be ſubtracted from the Apparent Altitude; becauſe every 8 
| MW Object is thereby raiſed higher than it really 1s ; occaſioned By 
buy the denſity of the Earth's Fee, 
I | PARALLAX of the Sun or Moon, is the difference be- 1 
| I tween their True and Apparent Places, as ſeen from the . 
1.68 Center and Surface of the Earth, and is always to be 


added to the Apparent Altitude, on account of its cauſing t 
all Objects to appear lower than they really are. | 


we * 1 x 1 
8 — — — 
—— * 
557 


| Hor12ONTAL Parallax, is the Parallax of the Sun 1 5 
Moon when in the Horizon ; which 1s then greateſt : or 


it is the difference between their True and Apparent 
Places at their riſing or ſetting, 


PARALLAX 
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PARALLAX in Altitude, is a quantity ariſing from the 
Horizontal Parallax, which decreaſes as the Object in- 
creaſes in Altitude, until it arrives at the Zenith, where it 

is nothing. . 


Arrak Nr Diſtance between the Sun and Moon, or | 
Moon and Star, is the obſerved Diſtance of their Limbs 
corrected by their true Semidiameters. 


Lius of the Sun or Moon, is the upper or lower Edge 
the rcof, or any Point of their C ireumference. 


SEMIDIAMETER of the gon or Moon, is the Pine 
between their Centre and Limb, as obſerved or meaſured. 


AUGMENTATION of the Moon's, Semidiameter, is a 
quantity to be added thereto, according to her Altitude at 
the time of Obſervation : becauſe the higher ſhe riſes in 
Altitude, the nearer ſhe approaches the Obſerver. 


Dre of the Horizon, is the Depreſſion of the Horizon 
of the Sea, below the true, and is more or leſs, according to 
the Elevation of the W S 255 above the Surface of 
the Water. 


* 


10 CONVERT TIME INTO MOTION: 


RULE. 


* —— 


* * 
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IRrpucz the Hours and Minutes, into Minutes and 
divide by 4, the Quotient of the Win will be Degrees, 
that of the Seconds, Minutes, and that of the Thirds, 
Seconds, &c. 


"ib, ESP 
rs a 


„ 8 
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0 . 
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e CA A Ares brag eo 
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Nows 
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5 2 N O + | E a | 
15%” | 1 Hour in Time, 
1? > in Motion make 4 Minutes, 
15/ | | d 1 Minute. 


Brine gh. 187/. 48 /. into Motion. 
4) gh. 18/, 48“. 


400. 4 


Convert 17h. 48', 43. into Degrees, Minutes, &c. 
Anſ. 2679. 107. 45“. 


To n MOTION ro TIME. 


RULE. 


NMorriri the Degrees, Minutes, &c, by 4 ; the Seconds 
will be Thirds; the Minutes, Seconds; ; and the . 
Minutes of Time. ; J 


Convert 17% 17. 17/. into Time, 
| 4 | 
1h. of, 97. 8,7%. 


—— 


In 214. 49. 44%, how many Hours, Minutes, &c. 
An,. 14h. 19/. 18". 56%. 


To 


onds 
recs, 


To 


— — * 1 


TO FIND. 


GREENWICH TIME Ix any LONGITUDE. 


Aru Places that lie to the Eaſtward of the Meridian 
of Greenwich, have their Noon ſooner; and thoſe 


that, lie to the Weſt, later than at Greenwich, ac- 


cording to their Loofudes: : therefore to find the Green- 
wich Time at any of theſe Places we have this 


Wurd the Longitude is Eaſt, ſubtract the Longitude of 
the Ship in Time, from the Ship's Time; but when it is 


Welt, add it to the Ship's Time, gives the Greenwich 
Time; and to know whether it is A. M. or P. M. obſerve 
the Nn above. 


EXAMPLES. 
As Sea, July 14th, 1790, at 4h. 18/, 481, A. M. the 


Longitude was 989, 17 «337, E. 3 che Green- 


wich Time? 
Ship's Time 4h. 18. 48“. A. M. 
Ship's Long. 989. 17/. g8%,=6. 33 11. E. 


Greenwich Time July 13th, 9. 45 37. P. M. 


Ar Sea, January 24th, 1790, at 11h. 147. 300. P. M. in 


Longitude 489. 14. W. What Was hs Time at Greens 
wich? 


Ship's 
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„ 
Ship' 8 Time 11h. 147. go”. P. M, 
_ Ship's Long. 480. 14 = 3. 12. 56. W. 


Time at Greenwich Jan. ink 2. , 27%, 26/. A. M. 


* — 


Ar Sea by Obſervation, March 4th, 1791, in Longitude 
440. 440. 487. W. when the Time of the Ship was 7h, 
44/- 18), A. Ms The Time at Greenwich i is required? 


Anf, 10h. 45“ in”. A. M. 
Ar Sea i in Lage 1730. 10/, 49/. E. when it was 


: Noon at the Ship. What o 'Clock was it at Greenwich? 


Anf. 12h. 27). 17/. A. M. 


* 


= . m * * : 
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10 FIND THE SOR 
SUN's DECLINATION. 
Tur Aſtronomical, and Sea Day, commence at Noon of | 
the Civil Day; to which Time all the particulars in the 


Nautical Ephemeris are calculated ; except thoſe of the 


Maven, which are calculated to Noon and Midnight. 


Txt Sun's Declination is calculated to the neareſt Se- 


cond for that Time to the Meridian of Greenwich, and 


may be reduced to any other N by figſt . the 


_ Greenwich Time there. 


Tur Sun 8 Declination 3 is uſed in nding t the Latitude by 
_ Obſervation either by Sea or Land, the Sun's Amplitude, 
Azimuth, Variation of the Compaſs, and Altitude, if ne- 

gleQted to be obſerved at the Time of taking the Moon's 


| Diſtance 8 


as 


5 


17 
Diſtance from the Sun for finding the Longitude ; in 
which Caſes, the Degrees and neareſt Minutes may be 
uſed without any material error. 


To find the Declination at any Hour. 
Ir the Declination is wanted A. M. take the Difference 
between the Sun's Declination at Noon on the given Day, 


and Noon of the Day preceding; but if P. M. on the 
Noon of the Day following 4 ſay, 


As 24 Hours: that Dillirence 22 the Hours and Ni- 


nutes elapſed ſince the laſt Noon: a proportional part, 


to be added to the Declination laſt Noon if increaſing ; 
or ſubtrated if decreaſing, for the Declivation at the pro- 
| poſed Time. | 


NOTE. 
By the ſame Rule, the Sun's Longitude and right 


Aſcenſion may be ſound to any intermediate Time, and 1 in 


any Longitude, 


EXAMPLES. 


| Required the ar s Declination at Greenwich, June 
aſt, 1791, at Gh. 180%. 44” P. M. EE | 


h 8 „ 5.5 in, 


Diff, N 7 increaſing. 
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(34 / 
Ay n: , 6h 19 : 2“ nearly. 
Decl. June iſt. at Noon 239 6 N. 

| 2 


Decl. at the propoſed Time 22. 8 N. 


Reovinen the Sun's Declination at G reenwich, July 
20th, 1791, at 7h. e A. M. 
Anf. Declination 209, 427 N. 


Ar Sea, Auguſt 27th, 1791, in Longitude by Account 


279. 40/ W. about 3h. 28/ P. M. What was the Sun's 
Declination ? 


401 9% 37“ N. 


aaa. 


'To FIND THE TIME WHEN THE MOON pAssEsS 
THz MERIDIAN or ANY PLACE. 


Tur time the Moon paſſes the Meridian of Green- 
wich every Day is ſhewn in the Ephemeris; and it is 
evident, ſhe paſſes the Meridian of any Place later every 
Day, than ſhe did the Day before by a number of Minutes. 
It is alſo obvious, that ſhe muſt paſs the Meridians of 
Places Eaſtward ſooner, and thoſe Weſtward later, than 
ſhe paſſes the Meridian of Greenwich, And, as it is uſe- 
ful at Sea, to know the Time of the Moon's Paſſage over 
the Meridian of ſuch Places, in order to determine the 
Latitude by her Meridian Altitude, it is neceſſary to ſhew | 
How it may be found, | | 


Rvutrx. 


EE. 


RULE... 


Ir the Longitude of the Ship or Place be Eaſt take 
the Difference between the time of the Moon's Paſſage 
over the Meridian of Greenwich on the propoſed Day, 
and Day preceding; but if the Longitude be Weſt, take 


the difference between the time of her Paſſage on the pro- 
poſed Day, and Day following, then lay, 


As 24 Hours : that Difference :: the Longitude of the 
given place, in Time: a proportional pait to be ſubtratted 
from the time of the Moon's paſſage over the Meridian 
of Greenwich, on the given Day, if the Longitude be 
Eaſt; or added to it, if* the Longitude was Welt; for 
the Time when ſhe paſſes Meridian of the given Place, 


EXAMPLES. 


Ar Sea, September 13th, 1791, in Longitude 100? E. 
Required the time of the Moon's paſling the Meridian? 


Ds Paſſage Sep. 13th | 13h. gf 
| 5 12tll 12. 22 
Diff. 47 
As 24h. : 47! :: Gh. 40 : 137 
Moon's Paſſage Sep. 13th 13h. 9 
Sub, 13 
Moon on the Meridian at 12. 56 


Ar Sea, July 24th, 1791, in Longitude 5892 W. What | [ 
was the time of the Moon's Paſling the Meridian ? | 1 


E 2 


18 


(EPS 3 


TO FIND 0.0 


MOON's HORIZONTAL PARALLAX 


AND 


 SEMI-DIAMETER ar any TIME. 


a —— VXI * 


Tur Moon's Horizontal Parallax and Semi- diameter 
are computed twice a Day; viz, to Noon and Midnight in 
the Nautical Ephemeris, and may be found at any other 
ume, or in any Longitude with great exactneſs by Pro- 
portion. | 


Tux Moon's Semi-diameter and Horizontal Parallax 

are applied in correcting almoſt all Obſervations of the 
Moon, eſpecially i in finding the Latitude, by the Meridian 
Altitude of her upper or lower Limb. 


RULEs 


Is the Horizontal Parallax and Semi-diameter are wanted 
A.M. take the difference between the Horizontal Parallax 
and Semi-diameter for the preceding Midnight, and the 
Noon following ; but if the time is P. M. take the differ- 
ence between the Horizontal Parallax and Semi-diameter 
tor the Noon of the given Day, and following * 


Morrierv each difference by the intermediate Hours, 
and divide by 12, gives a proportional part to be added 
to, or ſubtracted from the Horizontal Parallax, and Semi- 
diameter, at Midnight, or Noon, according as Roy are 
| ann or decreaſing. 


AFTER 


CF} 
ArrxRr the ſame manner may the Moon's Latitude and 
Longitude, right Aſcenſion, and Declination, be found at 


any Time and Place. 


EXAMPLES. 


| Requrred the Moon's Horizontal Parallax and Semi- 
diameter, May 14th, 1791, at gh. 50/ A. NI. 


| S. Dr. H. Par. 

May 19th at Midnight 16 1 %% 39 
14th at Noon 16.18 89 49 
Diff. * 27 
x. 4 

12) 28 12) 108 

Increaſing e 595 
16.11 59.22 


At gh. 30 A. M. Semidr, 16.13 H Par. 59.31 


Ar Greenwich: What was the Moon's Semi-diameter, 
and Horizontal Parallax, March 3d, 1791, at 8h. 200 P. M. 
Anſ. Semi-diameter 15/7. 24/— Hor. Par.z6/. go”. 


Ar Sea June 1tth, 1791, about 8h. 28” A. M. in Lon- 
gitude by Account 1089 E. What was the Moon's Hori- 
zontal Parallax and Semi-diameter? 
Anf. Semi-diameter 16˙. 6/— IIor. Parallax 59“ 4”. 


Ar Sea, March 24th, 1791; in Longitude go? W. when 
the Moon was on the Meridian; what was her Horizon- 
tal Parallax, Semi-diameter, and Declination ? 


Anf. H: Par. 59 36 — Semidr. 1614 — Dec. 18. 25/ S. 
Ea. Moon's - 
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Moon's Apparent Altitude and Horizontal Parallax given; 
required the Correction of her Altitude. : 


RULE. 


From the Log Sine of the Moon's Horizontal Parallax | 
ſubtract the Secant leſs Radius of her Apparent Altitude, 
the remainder is the Log Sine of her Parallax in Altitude ; 


from which ſubtract the Refraction, leaves the Correction 
of her Al aitude, 


| EXAMPLES, | 
| { Svyeost the Moor's Arne ee be 189, 48 and 
| her Horizontal Parallax 54% 5 what! is the Correction of 
her Altitude 7 . 
„ 54.50 = 8 20274 
Socant App. Alt, 182,48 = 0.02981 
Stne Par. in Alt, BE © 547 — 8.178 
Refraction ſub. | 840 ee 
* Connection | "49.8. 


Moons Apparent Altitude 509. 957 47). Horizontal ; 
Parallax 364, 44% Required the Correction of her Alti- 
tude? eee 


1 Correction 350% 147 
Myox's Apparent Altitude 5. 17, Horizontal Parallax 
510. 48%, Wha! is the Correftion of her Altitude p 


Auf 52ʃ. i. 


* 


* 3 


DIP. 


7 ,” 


j 0.57 
1.21 


1.335 
2. 8 
2.31 
64 2.42 


3. 1 


3.26 
334 
3.42 
8.49 


1 To Compute the Diß of the Horizon. 


To £ 


2.20 


3.10 
: 4.48 7 


3.56 
. 5 


1.39. 


2.52 


Dip in Seconds. 


Ir the Eye of a Perſon be TT 20 . > "WAR the 
Surface of the Sea. Required the Dee of the Ho- 


rizon. 


| 


— 


—— —_ — 
» * 2 ** _y 
6 # 
* 


RULE, 


* 


— 


Log. 20; 2:5 2.30103 | 

Its 3 1 iet 

4 n Log. 9 
* 


2 40866, or 4. 160 Af. 


I The -S U N's Augmentation of 
Height Parallax the MOON's 
ofthe | DIP. in Altitude, Semi- diameter. 
Exe 3 2 | 
19 4.10 Rs SP 
20 4.16 8 N \| Parallax. 8 3 ug | Aug. 
21 4,22 8 4 15 0 E 
22 4.28 — — —— 
23 4.344 0 h 
24 | 4404 10 1 
26 4.52 20 8 | 10 q 1 8 
| 28 | 5-8 # 30 58; 1525.4 
30 5.141 10 7 20 6 
35 J 5.39 50 6 25 7 
40 6. 2 55 35. 4: 90 8 
45 6.24 60 4 | 35 9 
50 | 6.444 65 4 | 40 10 
60: } 70 3.4. 11 
10 . 59. 75 2 12 
80 8 8.32: 80 2-3 - I 18 
9d: 1. %. 3 85 | 1 60. 14 
100. | 355] 90 O 7015 
bi 16 
5 ec. 


x the Logarichm of the height of the e Eye ; in 1 
add the conſtant Log. 1 768 15 the mow. is the 5 of the 


The 


| 680 9 
The Refraction of the Heavenly Bodies in Altitude. 


App. Ap | | App 

. # P · P o 

gef. Alt. Ref. | Alt. Ref.] Alt. Ref. 
» 660 7 * 0 7 721 8 | »» 


— 


33. Ol 4. 0011.5 1012.20 4.16] 45 57 
32.10} 4.10011. 2912.40 4. 9] 46 | 55 
131.22] 4.2011. 8113. Ol 4. 3] 47 | 53 
30.35 4,30|10.48]13.20| 3.57 48 | 51 
29.500 4.40110.29113.40| 3-51] 49 | 49 
29. 6 4.50}10.11[14. 00 3.45] 50 | 48 
28.22] 5. 0 9.54114.20{ 3.40] 51 | 46 
35]27.41} 5.10 9.381 4.40 3.35] 52 | 44 
27. 0 5.20! 9.23115. Of 3.30 53 | 43 
26.20! 5.30! 9. $115.30! 3.24 54 | 41 
0.50125.42; 5.40 $.54j16. 0 3.17 55 | 40 
55125. 5 5.30; 8.41116.30| 3.10 56 | 38 
1. 0624.25; 6, of 8.28017. 00 3. 4 57 37 
11. 5123.54! 6.10! 8.15117:80 2.59 58 35 
1023.20 6.20 8. 218. 0 2.34 59 | 34 
1.1247 6.30 7.51018.30 2.49 60 | 33 
22.15, 6.40} 7.40119. C, 2.44 61 321 
25121.44\ 6.50! 7.30/19.30Þ 2.39] ᷣ 2 30 
3121.15) 7, 0 7.20/20. C 2:35} 63 29 
1.3520.46 7.10} 7.11/20. 30J/ 2.31] 6+ þ 28 
15 7.200 7. 221. C 2.27] 65 | 26 


2 


19.51 7.30} 6.53 21.300 2.24| 66 | 25 
19.25, 7.40 6.45 22. 0| 2.200 67 | 24 
1.5519. 0 7.50 6.37123. Of 2.144 68 | 23 
| 2. 0118.35] S. 00 6.29124. of 2. 7] 69 | 22 
2. 5118.11] 8.10} 6.2225, Ol 2. 21 70 | 21 
2.10j17.48 8.20] 6.15126. 0} 1.56] 71 | 19 
2.15117.26| 8.30 6. 8027. 0| 1.51] 72 | 18 
2.20117. 4 8.40] 6. 1128. 0] 1.47] 73] 17 
2516.44) 8.50 5.55129, 00 1.42] 74 | 16 
- 2.31 16.24, 8. Of 5.48130. | 1.38] 75 | 15 
2.35}16. 4; 9.10] 5.4231. 1.35} 76 | 14 
12400 15.45 9.20} 5.35132. | 1.31] 77 | 13 
2.45115.27| 9.300 5.31133. | 1.28] 78 | 12 
12.5015. 9] 9.40] 5.25134. | 1.24] 79 | 11 
14.52 9.50} 5.20135. | 1.21] $0 | 10 
| 3. 0114.36}i0. ef 5.15136. | 1.18] 81 
| 3. 5114.20/10.15! 5. 7/37. | 1.16] 82 
| 3.10j14. 410.300 5. 0038. | 1.13] 83 

3.15/13.4510.45| 4.58139, | 1.10] 84 

3.20013.34 11. 0 4.47j40. | 1. 80 85 

3.25/13,20111.15] 4.4941. | 1. 5 86 
3.30/13. 6141.30] 4.4442. | 1. 3] 87 

3.40 12.401145 4.29}43. | 1: 1] 88 
13.50 12.1512. ol 4.23144. 0.591 89 


SO 


5 . 


TO FIND THE 


LATITUDE v OBSERVATION. 


* 


Lun Latitude of a Place can be found when the Sun, 


Moon, or Star are on the Meridian of that Place, or it 


may be found by two Obſervations of the Sun, when he 
is off the Meridian. | 


To find the Latitude by a Meridian Obſervation, 


Ix Latitudes within the Polar Circles, or near the Poles, 
when the Sun's Declination exceeds the Co-Latitude, the 
Sun then does not ſet; but may be ſeen to tranſit the 
Meridian twice in 24 Hours, and hence two Altitudes 
may be taken on the Meridian; the leaſt of which is call-- 


ed the Altitude below the Pole; the ſame may be vblery- 
ed of ſuch Stars as do not let. | 


As Shed within the Torrid Zone, when the Sun is 5 


Vertical, or in your Zenith, the Latitude is equal to, and 
of the ſame Name with the Declination. 


Wurx the Object has no Declination the Latitude is 


equal to its Meridianal Zenith Diſtance, and if the Zenith | 
de North of the Sun, the Latitude is Now, but if it be 


South of the Sun, the Latitude i is Wunde 
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A GENERAL RULE, 
WHEN you have found the true Meridian Altitude of the 


obſerved Object, find its Zenith Diſtance by ſubtracting it 


ſrom 9oꝰ. which is North, if the Zenith was to the North 
of the Sun, or South if it was the contrary. 


Ir the Object was the Sun or Moon, take its Declina. 
tion from the Nautical Ephemeris, if a Star from P. 119 
of this Book, noting whether it be North or South. 


Tas if the Zenith Diſtance and Declination are both 
North, or both South, add them together; but if one be 


North, and the other South, ſubtract the leſs from the 


greater, gives the Latitude of the. lame Name with the 
greater. 


PROBLEM I. 


Te ad the Latitude of a Ship from the Meridian Altitude 
of the Sun's wager and lower Limb. | 


RULE. 


Ir the lower Limb was obſerved, add the difference 
between the Sun's Semi-diameter ind Dip, but if the 
upper Limb, fubtract their fum, gives the Apparent Alti- 
tude, from which ſubtraC the Avec between the Re- 


7 fraction and Parallax in Altitude, gives the true Meridian 
Altitude of the Sun's Centre. Then proceed for the ; 
| Latitude by the 9 5 Rule. 


FEXAMPLES. | 
Ar Sca January 14th, 1791, in Longitude 609 E. "5 


; Meridian Altitude of the Sun s lower Limb was obſerved 


to 


3.1 
to be 149.40), the Zenith being North of the Sun, and 
| the height of the Obſerver's Eye go feet above the ſurface 
of the Sea, What was the Latitude? 1 


E | | 85 
it Altitude of the O's lower Limb 14-400 
— Semi- diameter 9 16, 19 
Dip of the Horizon ſub. 514 
L. | J IR  Ts | os 
App. Altitude O's Centre | 14-5145 
1 Re fraction 3.32 | 
Parallax in Alt. 2 
E 1 — 
5 | | ſub. g 23: 
* MN | True Altitude O's, Centre 14.47.42 
go 
True Zenith Diſtance Fats 7512.18 N. 
©'s Dec. at Noon in Long. 6 E. 21.17.30 8. 
Latitude of the Shir 53.54.48 N. 
| Tax 1 Rule and 3 are adapted to a 
_ lore Obſervation; but when you are obliged to uſe the 
- back Obſervation, and obſerve the lower limb of the Sun, 
- ſubtract the difference between the Semi-diãmetei andthe 
5 Di. p, but if the upper limb was obſerved, add their ſum, 
2 give the apparent Altitude, then proceed as before for then 
true Altitude of the Sun's centre, and Latitude. - | 
Ar Sag. May ah. A208; 1 an- 1 on . 
f Poop of a Ship in Longitude 85% W. ſhould by a back 


obſervation with Hadley” p] O Quadrant, find the Meridian. 
Altitude 


— 


e 5 C 


7 
A 
1 
per 
LET. 
Was 
ey | 
5 
1 
189 
1 
$3 i! 
i 
1 
| . 
1 
1 1 
1 1 
161 0 
j 
1 
| 
l 
| 
1 
* 
1 
a 
4 3 
ö 
$ I 
1 
4 
U 1 , 
. 
14 
1 
18 
2 
„ 9 
1 
| 4 
1 
} WE 
9 
# o 
1 a 0 
L398 
} wy 
4 
74 i3 15 
1 
Ki. 287 
„ * 
in 
5 8 
*4 , k 
i 
ir * {+> 
"63 AK 
is 4 
4 'F f 
4; +. 
D 
4H ; # 
1 t 1 
oy E 2 
3 
1 x 
1 
_ 
$3 
1 
= * 
[ kl 
17 
! 
POS 

br * 

is P 3, 

Hue 

5 
11 : 
by + / f 
— 0 13 4 
; F 

11 

1 
1 

4 ASS) 
| ; 

K - 

" 
385; 287 
3 ” 
* \ 

l 
4 
* Hi 

4 4 1 
47 Bs 
3% 
„ my 
0 % £44 
8 8 4 
if . 
"ja 

Ig / 

\ 
= e 
£1 
"3 + 
{#-] 7:1 

7 

7 * 
14 

1% 

We 
1 
"4 

+ 
2 
oe 
. 4 12 
BEAR, 
"= + N 
1 #4 
I 
D #7 #7; 
Hf » $2 
Fe 12 

. WW. 

b # if 
. 
b 10 

3 
27 * 
1 
1 
1 
1 
* 
k 
5 
1 
118 
T5 
7 
17 
| 
4 
c 
* 


8 


— 
x 


2 — rw 
* IR 85 — 2 


3 
Altitude of the Sun's lower Limb to be 379. 45 the Zenith 


being South of the Sun, and the height of the Eye 29 


Feet above the Water, Required the Latitude of the 
Place of Obſervation ? 


| Obferved Altitude O's lower Limb 57.45. 0 


Semi-diameter 15.49 


Dip of the Horizon ſub. 8 


— 


ſub. 10.42 
Apparent Altitude 57˙34·19 
Refraction | 967 4 ; 
Parallax in A 8 
True Altitude Q's Centre 57-33-48 
| 9 
True Zenith Dirne 5 32. 26. 12 8. 


©'s Declin, at Noon in Long. 830 W. 0.35 N. 


Latitude of the Ship FER 10. 35: 37 - 


PROBLEM I. | 
To find the Latitude of a Ship at Sea, from the obfervcd 
Meridian Altitude of a fixed Star. 
RU LE. 
From the obſerved Altitude ſubtract the Dip, gives the 


Apparent Altitude ; from which take the Refraftion ; and 


you will have the true Altitude we the Star; chen proceed 
as before. | 


NOTE, 


„ 2Þ. 


Wo 


( 8 ) 


HOT. 


In taking the Altitude of the i or a Star by Night, 
the Obſerver mult always get as near the Water as poſſi- 


ble, for the nearer the Eye is to the ſurface of the Water 
in all Obſervations, the nearer will the Apparent Horizon 
be to the The. 


Tur fixed Stars have no Apparent Semi-diameter, and 
are free from Parallax, 


Tu brighteſt of the Planets which paſles the Meridian 
at Night is Jupiter; which affords the Navigator an op- 
portunity of determining his Latitude, if the Sun was hid 
the preceding 1 9 9 5 | 


Mar 10th, 1791, the Meridian Altitude of Regulus was 


obſerved 489.44/ the Zenith being North of the Star; and 
the height of the Obſerver's Eye above the ſurface of the 


Sea: 20 3 W hat was the Latitude? 


Meridian Altitude of Regulus 8 25 48.44. = 
Dip of the Horizon ſub, | 4.10 
Apparent Altitude 5 | 48.39.44 
Refraction ſub. . 50 ö 
True Altitude Regulus 48.38.54 
Zenith Pine e 41.21. 6N. 
| Declination of Regulus 56 12.58.40 N. 
Latin of the Ship 20% tg 54,19.55 __ 
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( 86 ) 
SCHOLIUM. 


Wur the Sun in any Place where he does not ſet, or 
a Circum-polar Star, is obſerved on the Meridian below 
the Pole; then if to ſuch Altitude corrected as above, 
there be added the Complement of the Sun or Star's De- 
clination, the ſum will be the Latitude of the Place os 
the ſame name with the Declination. 


— 


PROBLEM III, 


To find the Latitude of a Ship, from the % ve Meridian 
Altitude of the Moon's upper or lower Limb. 


Flup the time at Greenwich when the Moon was on 
the Meridian of the given Place; to which time find the 
Moon's Horizontal Parallax, Semi-diameter, and Declina- 
tion, noting whether it be North or. South. 


Connect the Moon's obſerved Altitude, as you did the 
Sun's, only inſtead of the Sun's Semi-diameter, uſe: the 
Moon's augmented Semi-diameter, and you will have. her 
Apparent Altitude, to which add the Correction, gives 
the true Altitude of her Centre: then proceed as betore, 


Ax Sea, September 10th, 1791, in-Longitude 1279 W.“ 
the Meridian Altitude of the Moon's upper Limb was 
_ obſerved to be 499.30'.48” the Zenith being North of the 
Moon ; and the height of the Obſerver's Eye 18 feet above 
the ſurface of the Sea, Required the Latitude? 


* 


2 15 Þ 's Paſſage 


* 


6365 
5 
) 's Paſſage Sep. 10th, 10. 45 at Greenwich, 


Diff. 49 
As h. d . 28" (=127') 5 1170 
Ds Paſſage Sep. 10th, 1 5 10. 45 


47 
) on the Meridian at the given Place 11. 2 P. M. 
Ship's Longitude | | +. TW. 


Time at Greenwich, Sep. 11th, #7. go A. M. of 


the Moon's paſſing the Meridian of the given Place; at 
which time her Horizontal Parallax was 57'.35" her Semi- 
diameter 15/,42/ and Declination 69.51 /,53S, : 


Altitude ) 's upper Limb  49-0.48 
D 's Semi-diameter 1 5, 42 | 
Augmentation 12 


Aug. Semi-diameter 1 5.54 
Dip add 3 


„ en WA TDD 19.57 
| Apparent Altitude 49.10.51 

S. D 's Horizontal Par. 57.35 = 8.22398 

Sec. Apparent Alt. 497. 10.51 = 0.18463 


Sine Par. in Alt. 37.38 = 8.03935 

Refraction fub. 49 

Correction 4306.49 2 

, he, ps — 235.49 

True Altitude of the )'s Centre 49.47.40 

True Zenith Diſtance =, 480.12. 20 N. 

Moon's Declination 6.51.53 8. 
Latitude of the Ship - 33.20.27 N. 


10 


(8) 


ro FIND THE 
E£4:T1T-UD£F' LT $E . 
uy 


DOUBLE ALTITUDES. 


PROBLEM. 


Having the Latitude by Account, two obſerved Altitudes of 
the Sun; and the intermediate time between the Obſervations, 
meaſured by a common Watch, and R Declination; to And 
the true Latitude. 


RULE. 
38 To the Secant of che Latitude by account, add the 


Secant of the Sun's Declination ; their ſum, ropes 20 
from the Index, is the Log Ratio. 


5 To the Log Colne of half the ſum, and Log Sine 
of half the difference of the two Altitudes,. add the Co- 


Secant of the Degrees and Minutes in half the elapſed fi 

Time, and Log Ratio; ther ſum rejecting 20 from the 

Inet, is the Log Sine of an Arc. 1 
3. . the 8 between this Arc, and half the Ic 

elapſed Angle, find its natural Cofine, and take the Co-ar, 

. to 1. and inch i its Logarithm, 1 | t] 


4. From 


3 


M 


89) 


4. Fon this Log ſubtract the Log Ratio; and find a 
natural Number correſponding to the remainder; to which 
add the natural Sine of the greateſt Altitude ; gives the 
natural Sine of the Sun's Meridian Altitude, Hence the 


Latitude of the Ship may be found by the General Rule 
for Mer idian Obſervations, 


SCHOLIUM. 


I the Latitude found by the preceeding Rule, differ 
greatly from the Latitude by Account, the operation mult 


be repeated, uſing the Latitude laſt found, an of that 


by Account. 
Obſervations oft this Rule, 


1. Tux operation is the ſame, whether the Sun hath 
North or South Declination; . hy alſo whether the Ship 
be in Nor th or South Latitude. 


2. WurN the Son hath no Declination, the Secant lefs 
Radiun of the Latitude will be the Log 1445. 


3. Ir holds good any time between 9 o'Clock A. M. and 
o P.M. and the nearer the emer ANG is to! Noon 
the better, | 


4. Ir both the Obſervations are made A. M. the inter- 
v > muſt not be much leſs than Half the Diſtance of the 


fiſt Obſervation from Noon. 


5. Ir both Obforvations are P. M. the Aten between 
them muſt not be leſs than the Diſtance of the wr Ob- 
ſervation from Noon. 


6, Onsrnvations taken · one A. M. By the other P, M. 
the interval muſt not t exceed 42 enn. 
EXAMPLES» 


r 7 WV 


— EIS 
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( 90 ) 
EXAMPLES, 
Ar Sea May 28th, 1791, in Lati itude 300 ON, by Ac- 


count, at qh. 3o/ by my Watch, the Altitude of the Sun's 


lower Limb was obſerved to be 489. g2/. 24”, and at 10h. 
157. it was 540. 8/. 27/; and the height of the Eye above 
the Surface of the Sea go feet. Required the true Latitude 
of the Ship ? 8 e 


Al r. O's L. L. 1ſt. Obſ. 489. 32“. 240 . — 2d. 545. g/ 27 


Dip. ſubtract Sb 2M 14 

O's Semid. add ++ "$8. C 15. 49 

Refraction ſub. 50 ES. 

True Alt. O's Centre 48. 42.9 0 54. 18. 21 

Latitude by Account 50%. 44 Sec. = 0.19864 

O's Declination 21. 30 Sec. = = 0.03132. 5 
489, 427 Log Ratio 22996 
54. 18 1 


I _  —— — 


Sum 10g. 4 1 1 5 51. 30 Coſine — 9.79415 
2 


Diff. 5. 36 2. 48 Sine = 8.68886 
I elapſed Time 22“. go'=59, 37 4 Col, = 11.0870 
Arc 31. 471 Sine = 9.72107 


Co-Ar. N. Coſ. 26. 10= 10248 its Log.=4.01063 


| 4 
Time from Noon, when 
the greateſt ehe 44.40% SORE! 
was taken. = * 
r 3 78067 


54 18 Nat. Sine 81208 


—— — 


Mer. Alt. 60. 45 Nat. Sine „ 

8 = 
29. 15 Meridian Zenith Diſtance. 
21. go Sun's Declination. 


50. 45 N. True Latitude of the Ship. 


1 063 


N 


41. 


In the preceding Example it has been ſuppoſed, that 


both Altitudes were taken at the ſame Place ; but as that 
can ſeldom happen at Sea, it is neceſſary to ſhew, how to 
corre& one of the Altitudes, fo as to make ut what it 
would have been if obſerved at the ſame Place where the 
other was: and this may readily be done as follows : 


Lr the Bearing or Azimuth of the Sun's Centre be ob- | 


ſerved by the Compaſs at the inſtant of the firſt Obſer- 
vation : take the number of Points between it and the 
Ship's Courſe, corrected for Leeway. if ſhe makes any; 


with which, if leſs than eight, or with what it wants of 16 
Points if more than eight, and the Diſtance run between 


the Obſervations, take the Difference of Latitude out of 
the Traverſe Table; which muſt be added to the firſt 
Altitude if the number of Points between the Sun's Bear- 
ing and Ship's Courſe were leſs than 8; but ſubtracted 
if more, and the firſt Altitude will be reduced to what it 


would have been, if obſerved at the fame Place where the 
ſecond was. 


NOTE. 
Tur reſult of this Operation will be the Latitude of the 


Ship at the Time when the ſecond Altitude was taken, and 


muſt be reduced to Noon by means of the Log, 


Ar Sea, June 1, 1791, in Latitude by Account 549. Ai; 
N. Longitude 1730 W. at gh. 14/Z by Watch, the Altitude 


of the Sun's lower Limb was obſerved to be 45%. /. 57! 
and the Azimuth of his Ceatre by the Compaſs SE by E 


4 E. and at 11h, 44/Z the obſerved Altitude of his lower 


Limb was 579. 14/. 49” the Obſerver's Eye being 16 feet 


above the Water. The ar 8 Courſe between the Obſer- 


vations 


— ̃ — 


8 


7 
+ 
+] 
4 
_. 
* . * 
} ; 
1 
4 * 
by © 15 
18. 
j* 
ky 
. 2 
CT 
2 4 
{30 
2 
4 
* 
. 
. 
* 
15 
4 3. 
3. 
. 
i. 
* 
* 
15 
* 
1 
1 
fl 
f 
* 
z 
1 


A IT = 
* — * — ——— — — — — gras ts 128 5 
oy 


————— — — — 
Pages” nr 
— 


( 92 ) 
vations was N by E. at the rate of 6 Knots an Hour, and 
ſhe made no Leeway, What was the true Latitude of the 
Ship, at the Time of the latter Obſervation ? 


3 
* 


Hzxe the Ship's Courſe N by E. being 91 Points from 
SE by EZ E. the Sun's Bearing at the firſt Obſervation, 
and heing more than 8 Points, muſt be taken from 16 
Points, leaves 62 Points; with this as a Courſe, and 1; 
Miles the Diſtance run between the Obſervations; find the 


@ 8 53 atl 
Diff. of Lat. ſub. — 5. — how 
Alt. ©'s LL. 1ſt Ob. 45. 5. 57 a ma) 
1ſt Alt. reduced 45. o. 57 Alt. O'sLL. 2dOb. 37. 14.49 A 
Semi-diameter 1 15. 49 . | L 45+49 the. 
Dip ſub. 3. 49 3-49 
Refraction ſub, 57 | go 


True Al. Q'sCentre4 5. 12. 0 57.26. 13 


Anſ. True Latitude 549, g/ N. 


Ar Sea Sept. 12th, 1791, when the Sun had 39. 36“ N. 
Declination, Latitude by Account at the Time of the 
latter Altitude 989, 20'S. at 11h. 14/4 A. M. by Watch; 
the Altitude of_ the Sun's lower Limb was obſerved 
452 56/ and the Azimuth of his Centre by Compals 
NbyEZE. At 2h. 44/2 P. M. the Altitude of his lower 


At. 

Limb was 329. 550 and the Obſerver's Eye 16 feet above Met 
the Water. The Ship? s Courſe during the interval was ret. 
NW by N, with her Starboard Tacks aboard, at the Rate ron 

| of 8 Miles an Hour, and ſhe made 3 Point Lee way. Va 


Rzquv1ep the true Latitude of the Ship at the Time of 


taking the latter Altitude P=Anſc 389, 25/8. . 
| x 


10 


REGULATE THE GOING or a WATCH. 


— N 1 
* 
, , 


15 Regulate a Watch preparatory to taking the Obſer- 
-ations neceflary for determining the Longitude, is to find 
how much it goes faſt or flow of apparent Time, that it 
may be correfted. 


4.40 Aprakeny Time is that ſhewn by a good Sun- dial, or 
15.49 Nine Time found by two Altitudes of the Sun. : 
4 1 | | 
0 i To find Apparent Time at Sea. 
6 cus beg method for doing this is by Double Altitudes, 


25 it would be unneceſſary for a Ship to lay by, in order 
to determine the Time by equal Andes, when it may 
Pe done otherwiſe. | BY 

6/N, 
F the 
atch; 
2rved 
npals 
lower 
bove 
1 was 


| Rate 


RULE, 


M. or P. M. their difference will be the Error of the 
atch ; but if they are of contrary Names, their ſum will 
de the Error; and to know whether the watch is too faſt, 
dr too flow of apparent Time ; obſerve, that if the Time 


Vatch is too faſt; but if behind it, too flow. 
me of 93 


| EXAMPLES, 
10 | 
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Ir the Time per Watch, and the obſerved Time, Fon | 
Noon when the greateſt Altitude was taken, are both A. 


rom Noon per Watch is before the obſerved Time, the 


E 
EXAMPLES. 


Tizx per Watch 11h, 4o/ A.M. Obſerved Time when 
the greateſt Altitude was taken £206 50', 40”, Required 
the Error of the Watch? 


Time from Noon per Watch 20! ./ 
Oblerved Time 9. 20 


* 


Watch too flow 10, 40 of App. Time. 


Tir fomr Noon per Watch when the 8 Altitude 
was taken 7/.90” A. M. Obſerved Time 10 . 53˙ A. M. 
What was the Error of the Watch? 


Obſerved Time 107, wy A. M. 
Time per Watch 7. 30 A. M. 


Watch too faſt 3. 23 


ANOTHER Ede 


Gruen the Latitude of a Place, Sun's 8 = Altitude; 
to * the Apparent Time at ae Place. 


RULE. 


Wurd the Latitude and Declination are of the ſame 
Name, take their difference, but if of contrary Names 


| their ſum, and add it to, and ſubtract it from, the true] 


Zenith diſtance of the Sun, and take half the ſum, and 
half the difference: Then, to the Secants leſs Radius of 
the Latitude and Declination, add the Log Sines of hal! 
ihe ſum, and half difference, half the ſum of theſe Logs 


rit 


Ve 


= ww 


W 


Lr 


me. 


titude 
A. M. 


titudt; 


» {ame 
Names 


e true 


1, and 
dius of 
F half 
Logs: 
ithms, 


t 


n is the Sine of an Are, which Wanted, and con- 


verted into Time, gives the Apparent Time from Noon, 


when the oblervation was made, 


EXAMPLES, 


Ar Goſport, Latitude 509.48 N. at 11h. 40 A. M. per 


Witch, I found the true Altitude of the Sun's Centre 
589.90/ when he had 20? N, Declination, What was the 
Error of my Watch ? 


0.19926 


Latitude 50”. 487 | — 
Declination 20. 5 | e 5 = 0.02701 
Diff. 30. 48 : 
Os Zenith Dill, g1. 30 
— 9.71373 


Sum 62. Bt = $25.0" we 
Diff. 42 = 


2) 17.72594 
Are 4% 117 Sine 8.86297 


: *% 


A pp. Time from Noon 33'. 28” A, M. 
Time per Watch „ A. M. 


—— ————— — 


Watch too faſt 1. 22 of App. Time, 


Ar Sea May gth, 1791, in Latitude RY 48'S, Jinan | 


tude 909, 30 E. by Account, about gh. 44/2 A. M. the 
Altitude of the Sun's upper Limb was 240. 18/ the Eye of 
the Obſerver being 19 Feet above the Water. What was 
the Error of the Watch FAY! Watch too faſt, 11/. 21/, 


LONGITUDE 
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LONGITUDE 
2 * 1 * 


LUNAR OBSERVATION. 


Tus finding the Longitude wo any Place reſults from the 
the Solution of this 


PROBLEM. 


Soros you were under any unknown Meridian, and 
had the Time relative to that Place given; to find what 
o' Clock it is, at that inſtant, under the Meridian of ſome 
known Place, as Greenwich, or Paris. 


Tu ed and approved Method fn 400 this, is, 
by obſerving the Diſtance between the Moon and Sun, 
or between the Moon and ſuch Stars as lay directly in her 
Path; taking the Altitudes of the ſaid Objects, nearly at 
the ſame inſtant of Time, their Diſtance was obſerved: 
and here to be accurate, as a ſmall Error in the Diſtance 
will cauſe a great one in the Longitude, it will be better to 
repeat the Obſervations, till five or fix Diſtances and their 
correſponding Altitudes are obtained; then the Sum cf 
the Dares divided by their Number, gives the mean 

Diiſtance: 


3 | 

Diſtance; in like manner the mean Altitudes, and mean 
Time by the Watch are obtained. From ſuch neceſſary 
precautions, the * may be obtained 9 near the 


| truth. 


Tazsz Obſervations muſt all be included within the 
{pace of a Quarter of an Hour, or thereabouts. 


Tur principal Obſervation, is that of taking the Dit- 
tance between the Moon, and Sun, or Star. 
Tus beſt time of the Day, for taking the Diſtance be- 
tween the Moon and Sun; is from about half an Hour 
n the | aſter Sun-riſe to about 10 o'Clock A. M. and if P. M. 
from about 2 O'Clock to within half an Hour of Sun-ſet : 
theſe Celeſtial Objects may be uſed during the four Days 
preceding the Moon's firſt e and four Days follow- 
ing the laſt Quarter, 
and 0 5 
vat „Tux beſt time for obſerving the Diſtance between the 
ome | Moon and a Star, is, during the Morning or Evening 


Twilight; or when the Sea Horizon can be ſeen diſtinct 
enough to take an N N accurate. 


Oden the * Altitudes of the Centres of the Moon and 
Sun (or a known fixed Star) with the apparent Diſtance 
of their Centres : to find the true Diftance of their Centres at 
the Time of OSferuation; and from thence the Difference of 
Longitude, 


Lr 2 be the Zenith of the lah of *"Þ JEW ROY M 


and ) and & thei true places; then M) is t e Moon's 
F Parallax 


the apparent place of the Moon, and S that of the Star; 
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1 

Parallax leſſened by Refraction, and S & is the Star's Re. 

fraction it having no Parallax. And it will eaſily appear 
from the Figure, that neither Parallax nor Refraction can 


alter the Angle Z; for the Moon, Whether ſeen at Mor) 
2 


* 


and the Star, whether ſeen at & or 8˖, will be on the ſame 


Azimuth Circles; therefore only affected in their Altitudes, 
which affects their Diſtance; and this difference between 
the true and apparent Diſtance can never exceed a Degree. 


To find the true Diſtance. 


1. WiTH the obſerved Altitudes of the two Obje ds find 
their apparent and true Altitudes alſo find their . 
Diſtance. | 


— 


2. Taxx the difference of the apparent Altitudes, and 
add it to, and ſubtract it from, the apparent e and 
take half the ſum and half the remainder. 


3. To the Secants leſs Radius of the apparent Altitudes, 


add the Sines of the 4 ſum and 4 remainder, and the Co- 


fines of the true Alias : half the ſum of theſe Logar- 
ithms, rejecting 10 in the Index, is the Sine of an Arc. 


4. To this Arc, add; and from it ſubtract; half the 


difference of the true Altitudes, and find the Colines of 


the ſum and difference ; then half the ſum of theſe Logar- 
ithms, will be the Coſine of half the true Diſtance. _ _ 


5. IN 


( 99: 
5. Ix the Ephemeris among the Diſtances of the Moon's 


* Centre from the Sun and fixed Stars on the Day of Ob- 
a ſervation; find thoſe two Diſtances of the Sun and Moon 
or) which are next leſs and greater than the true Diſtance; 


then ſay, as their difference: gh.:: the Difference be- 
tween the firſt of theſe Diſtances, and the computed Diſt- 
ance: the time elapſed ſince the time correſponding to the 
firſt Diſtance, which added thereto, e the apparent 


time at Greenwich. 4 


6. True Difference en the apparent Time at 
Greenwich, and the apparent Time at the Ship, turned 
into Longitude, gives the Ship's true Longitude from 
Greenwich Eaſt or Weſt, according as the Time at the 
Ship is greater, or leſs, than that at Greenwich. 


. 3 EXAMPLES. 
Apm1T the apparent Altitude of a Star was 240 487, 
when that of the Moon's Centre was 129. 30/, and their 
Diſtance 519. 28/. 95” the Moon's Horizontal Parallax 
being 56/. 15“. What was the true Diſtance? 


D's Hor, Parallax be 56. 15 Sine = 8. 21381 
D's App. Alt, 12 g0.— Sec. = o. 01042 


ds Par. in Alt, 540. 55“ Sine = 8. 20339 
Re fraction ſub, ©" tho 1 99 
Correction 50. 42 | 
App. Alt. )'s Cent. 12. 30. — App. Alt. x 24 1 
Correction, add 50. 42 Refraftion ſub 2. 3 
True Alt. 58 C 13. 20. 42 True Alt. * — 5 0 


Fa | "op 


+. ie } 


Ap. Alt. & 24. * 


2 
1 „ 


Ap. Alt.) 12. go. — 
Diff. 12.18, — 
Ap. Diſt, 51. 28. g5 
Sum 62. 46. 35 
Rem. 39. 10. 35 
True Alt. + 24. 45.57 
True Alt. D 13. 20. 42 
Diff. Alts. 11. 25. 15 | 
Half 5. 42. 33 
Arc 24. 50. 46 
Sum 30. 33. 24 
Diff. 19. 8. 8 
25. 35. Ig 
TD 
True Diſt. | 51. 10 


- Cofine 9.98810 
Coſine = 9.98811 


"To find the True D anc D 5 * · 


5 | Sree 3 


o. 04202 
o. 01042 


=91.53. 18 Sine =9. 72283 
=19.35.17 Sine = 


9.52538 


2 b 19.24688 


Sine = 


— EIT aa 


962344 
Coſine =. 9.93507 


Cofine = 9.97592 


2 | 19.91039 . 


Coſine = 9.95519 


2. Brine at Sea, November 4th, 1797, in Longitude 
by Account 149 W. at gh. 18/ P. M. per Watch well regu- 
lated; I obſerved the diſtance of Sun and Moon's neareſt 


Limbs to be 1109.10.48, the Altitude of the Sun's lower 
LIT 109.18/,43%, and that of the Moon's 649, 30. 157 


the 


02 


7. 28+ 
the: BYE elevated 16 Feet above the Water. Required 
the true Longitude ? rh 


3 
Ship's Time 3.18 
Ship's Long, W. 56 


Time at Greenwich 4. 14 P. M. Hor. Par. 577. 127. 


Moon's Semidiameter 1 of, g5/ 
Augmentation 14 
D 's Aug, Semidiameter 15, 49 ; 


Obi. Diſ. Oà D. Obk. Al. DL. Obr. Al. o II. : 


110. 1.48 64 90. 15 10. 18. 43 

Semid. O 16. 12 - 5 16. 12 
Semid.) 125.49 O | 15.49 

| Dip Sub. 3. — „ 49 


Ap. Diſt. 7, 110.33. 49 Ap. Alt. 64 42. 15 15 Ap. Alt. 10.31, 6 


Correction 29.59 Dif. R & P. ſub. 4. 31 


D D 65. 6.44 T. Al. T 10, 26.15 


To fing the True Diſtance » from O. 


Ap. Alt. ) 64. 42. is =0.36928 
Ap. Alt. O 10.431. 0 Sccants ; =0.007306 


* 


54.11. 9 


= Ap, Diſt 1 10, 33+ 49 


Sum 164. 2 
Diff. 56.22 40 


| ; =bs. 22. 29 Sine = 9. 99514 


Nj 


—28. 11. 20 Sine = 9. 67429 
F 3 True 


; „ 
True Alt. ) 65. 6. 14 — 
True 5 10. 46. 858 


Coline = 9. 62426 
Coline = 9. 99276 


Diff. $4. 39-59 2)19. 66409 
Half 27. 20. 55 SPED = 
Arc 4%. 47+ 9 - Sine = E 83204 


Sum 70. 7. 9 Cle 9. 69186 


Diff. 15. 27, g =» = Cofine= 9. 98402 


— —_—  _ 


2) 19. 51658 


a — — — — 


1 Coſine = 9.75779 


i 110. 8. 54 True Diſtance, - 


. 


Diſt. at g Hours 109. 0. 24 109. 30. 24 
Diſt, at 6 Hours 111, 1. AG. Diſ. 110. 8.54 


as 1. 30. 41: gb.: 38. go: 1.16 25 
PS 
Time at Greenwich 4. 16.25 
Time at Ship 3.18.— 
4) 58.25 
True Longitude 149. 364 


g. At Sea, October 13th, 1791, in Longitude by Ac- 
count 95 E. the following Obſervations were made of 


the Dillance of the Star Aldebaran from the Moon's 
neareſt 


( 


103) 


30. 40. 36128. 28. 


neareſt Limb: the Eye being 16 Feet above the Water. 
Required the true Longitude ? | 
Xpp. Time] Alt, | Alt. 9's | Diſtance, 
P. M. * | L. L. Wax 
J 39. 40 0. 17. 10/50. 18. 3028. 26, — 
42+ 18 25.144 27. i4 27.30, 
45. go] 34. 81 35. © 28. 15 
47. 41] 43.10} 46. of 30.— 
1. 17 31. 8. 35.160 30. 45 
5 226.26] 170. 300 182. of 142. 30S ums 
I. 5.739. 34. 10050. 36. 24128. 28. 300 Means. 
Error of the Quadrants, add 4.1 2lfub - 


450. True Longitude 949. 58! E. 


4. Ar Sea, Novr, 2d, 1791, in Longitude by Account 
240 W. having my Watch well regulated to Apparent 
Time ; the following Obſervations were made of the Sun 


and Moon's neareſt Limbs, &c. 


% 


"Diftance | | 


8. "50. 4460. 39. gol86. 53. 


Tus Eye being elevated 20 Feet above the Water, 


_ the true Longitude? 
-..: + True Lovgituds 24 33 ö. 


on 


£0: 


* 


| Limes by | Alt, O's | Alt. 'S 
5 es Watch Upper 1 d and © 
46. 9 18. 49. 30% 60. 24 86. 57 300 
3 9. 24 49, — 29 56. 
9.54] 48.36 332 55. 30 
| 10,22] 48. — 40 85. 
10. 580 47.488 46 [ 54.45 
11. 2.180 821 | 34. 
4 — 61. | 290, 12 228 | 332. 45 
* 10. 10018. 48, 2260. 38. — 86. 55. Means. 
"0 | + 2,22] + 1. go|— 2. 27JEr.ofthe Q. 


Means corr. 
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; | 8 2H. | 
VARIATIONor rus COMPASS, 


THE Variation of the Compaſs is the Number of De- 
grees the North point of the Needle ſtands from the true 
North point of the Horizon, towards the Eaſt or Weſt. 


TE Magnetic Amp of a Celeſtial Object, is its 
Bearing by the Compaſs w hen 1 in the Horizon, 


Taz Magnetic Azimuth = an Object, is its Bearing by 
the Compaſs when above the Horizon; and is beſt taken 
when its Altitude 1s N * of Deum between 5 
and 20. 


Ir is abſolutely neceſſary to know the Variation of the 
Compaſs at Sea, in order to correct the Cent a Pp 
has ſteered, | 


Tas Variation is found by comparing together, the 
true and Magnetic Amplitudes or Azimuths, 


L EEWAY, Magnetic Amplitude and Azimuth, are taken 
with the Ama Compats. 


Nautical Obferoations. 


1. Wuarx the true and Magnetic Amplitudes or Azi- 
muths agree, there is no variation ; but if they differ, as 
moſt commonly they do, their difference will be the va- 
riation. | ; 


h 2. WnrtN the true and Ed Amplitudes are of the 
ſame Name, their difference is the Variation; but if of 


contrary Names, their Sum * ul be the Variation. 
3. Acalx, 


its 


ou 


18 
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q. Acai, let the true and obſerved Azimuths be both 
reckoned from the elevated Pole: then if they are both 
on the fame fide of the Meridian, their difference will be 
the Variation; but if they are on contrary ſides, their 


Sum is the Variation: and to know whether the Varia- 


tion is Eaſterly or Weſterly, obſerve this 
' GENERAL RULE. 0 
Ler the Obſerver ſuppoſe himſelf in the Centre of the 
Horizon with his Face turned towards the Sun : then, if 
the true Amplitude or Azimuth be to the Right-hand of the 
Nagnetic, the Variation is Eaſt ; but if to the Left-hand, 
Weſt. | 1 5 


To find the Jariation of the Compaſs by an Amplitude. 
| To find the true Amplitude. 
5 : RULE. 

To the Sine of the ObjeA's Declination, add the Secant 
leſs Radius of the Latitude, the Sum is the Sine of the 
true Amplitude of the ſame Name with the Declination. 

EXAMPLES, 

Ar Sea in Latitude 49% 34“ S. when the Sun had 

197 30“ N. Declination, and he ſet W. 170 N Required 


the Variation of the Compaſs, and which way P 


Sun's Declination 19. a Sine = 9. 52705 
Latitude 49. 34 Secant go. 18805 
True Amp. W. 31.16 N. Sine = 9. 71510 


Mag. Amp. 1 
Variation 14. 16 E. SEE 


Bxixc at Sea in Latitude 399 19/ N. on the 21ſt De- 
cember, I W the Sun's Magnetic Amplitude at 
riſing to be E. 29? 8. NES. the Variation of the 
Compaſs? 


Anſ. van 7⁰ 597 E. 


Ar Sea in Latitude 30 48 / N. Sun's Declination 
169 8/ N. and his obſerved Amplitude at ſetting W. goꝰ N. 
What wWas the Variation of the MEA. th and which 
way? _ 

nf Variation 30 8 W. 

Ar Sea in Latitude 61 500 8. Sun's Declination 100 
18“ N. and he roſe E. 30 2 8. What was the Va- 
riation p | Ee 
An}. Variation 16919) W. 


Ar Sea in Latitude 359 N. Sun's Declination 100 8. 


and he was obſerved to ſet W by N. What was the Va- 
riation ? 


Any. 5 29 W. 


10 
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1 0 FIND THE 


VARIATION or rus COMPASS 


| 1 AN 
/ Y Tu 


To # nd the true 1 having the a Sun's Deck- 
nation and Altitude. 


| RULE,g 


TakE I the Difference between the Latitude and Alti- 
tude, and add it to, and ſubſtract it from 4 the Polar 
diſtance. Then, to the Secants leſs Radius of the Lati- 
tude and Altitude, add the Sines of the Sum and Dif- 


ference; I the Sum of theſe Logarithms is the Sine of an 


Arc, . doubled, gives the true Azimuth of che Object 


flom the elevated Pale: 


NOTE. 


Warn the Latitude and Declination are of the ſame 
Name, ſubtract the Declination from 9oꝰ; but when of 


contrary Names, take their Sum for the Polar Diſtance. 


EXAMPLES. 


Ax Sea in 18 41% 30/ N. when the Sun's Decli- 
nation was 179 g/ N. and his true Altitude 14% 44“ 


bearing by the Lowpals N, 649 530 E. Required the Va- 


riation 7 


| Lai 
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Latitude 41. 30 =0c 18861 
900 Altitude 14. 30? Secant 72 01432 


©'s Decl. 17, go N. 2) 26. as 


P. Diſt, 92.90 = 13. 23 
— — 30. 15 


2 —ä——ũ—— — — 


Sum 49. 38) (29.8819. 
| : ES TM Sine, | 
Diff. 22.52 =9. 58949 


2) 19. 61146 


39.45 Sine = 9. 80573 
5 3 


True Azimuth N. 79. 30 E. 
Magnetic Az. N. 61. 53 E. 


Variation 27. 90 E. 


Be1xc at Sea in Latitude 44 34“ S. when the Sun had 


110 19“ S. Declination, his tiue Altitude being 99 48 


and Magnetic Azimuth SW bY, Required the Variation 
of the Compals ? | 

 Anf. Variation 759 8&5 

Ar Sea in Latitude x99 187 S. Sun's Declination 20S, 

true Altitude 16 g8' and Bearing by the Compals 

Vw b W. N the Variation of the C ompals? _ 


Anf. Variation 169 55 W. 


In Latitude 449 33“ S. when the Sun's true Altitude 


was 130 39', his Azimuth by the Compaſs was Eb N and 

Declination 11 12 N. Required the Variation? 

Anf. Variation 209 g* W. 
BEx1 xc 


+ | #©@s © _ p= 
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Bx1xG at Sea, Funchal in Madeira Latitude g20g8' N. 
bore SSW. Diſtance 171 Miles, I obſerved the Azimuth 
of the Sun's Centre to be WNW, when his true Alti- 
tude was 120 27/ and Declination 18? 23' N. Required 
the Variation? 


* F 
1 ( 2 4 ; a 
KKK K Pas af. > Cevies 
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Anſ. Variation 80 40 W. 
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| How to Corrett Courſes and Bearing . 


ee 


Lezway and Variation (if there be any) muſt be al- 
lowed upon all Courſes ſteered ; but the Variation only, 
upon all Bearings, that are taken by the Compaſs: and 
here you muſt ſuppoſe yourſelf placed in the Centre there- 
of, and looking directly forward to the Points you are to 
allow them from, 


PE — Ate 
ww DI = 1 R 


8 2 „. 


- Ceo 


* — on — of 4 l Y — . as Ir _— 3 
8 - "a 5 — N n 2 F 1 a . * ves 6 REES 
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E > OS 


— 


a de - * 1 
Age 5 


| if. To correct for Leeway. 

. Leewar is an Angle which the Ship's real Courſe 
EDO” with her intended Courſe, occaſioned by contrary 
Winds, and a rough Sea. 

2. Wutx a Ship turns to Windward, or is cloſe haul-d 
on a Wind, ſhe generally runs to the Leeward of her in- 1 
tended Courſe; except when che Water is {mooth, and "-.: 
a moderate Gale, | 

3 Wnzx a Ship endeavours to ſail towards that Point 
of the Compaſs from whence the Wind blows, ſhe 1 is ſaid 

to ſail on a Wind, or to ply to W ind ward. 


n 


2 
<0 — 


4. Warn 


r — 

692 ů— — — * 
— — Wy = i" - 
. 
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4. Wuxxa Ship ſails the ſame way the Wind 8 


the is ſaid to HAVE the Wind right Aft, or to run e 
the Wind. 


5. Wur v a Ship fails with the Wind blowing direttiy 
acroſs her, ſhe is ſaid to have the Wind on the Beam, and 


her Courſe is 8 Points from it; in which cafe we lay, ſhe 
Keeps her Wind, 


6. Wurd the Wind blows obliquely acroſs the Ship it is 
ſaid to be afore or abaft the Beam, according as her courſe 
is leſs, or more than 8 Points from the Wind: and in the 
firſt Caſe, we ſay, ſhe goes or gets upon the Wind ; but 
in the latter, ſhe goes large, or runs from the Wind. 


Ix a Ship, looking towards her Head, Starboard, ſigni- 
fies the Right-hand fide, — Larboard, the Left-hand ſide. 


RULE. 


LE WAV muſt always be allowed to the Rib beg of 
the Courſe ſteered, when the Larboard Tacks'are aboard; 
and to the Left-hand, when the Starboard Tacks aboard, 


Tacks and Sheets, are large Ropes made faſt to the 
lower corners of the fore and main Sails, by which either 
of thele corners are hauled fore or aft. 


Gene- 


($425 
General Allowances For Leeway, 


1. Clos tauled, all Sails ſet and a mo- 


derate Gale — — a oh 
2, Blows freſh, ſmall Sails taken in — 1 
g. Top-ſails cloſe reeft — I 
4. One Top-lail handed — — 24 
3. Main Top-ſail handed — — 3 (Points Lee. 
6. Both Top: ſails taken in — 31 Ware 
7, Fore-courſes handed — — 4 
8. Trying under Main-ſail only — 5 


9. Main and Fore- courſes taken in, or 
trying under the Mizen only — 6 | 
10, Trying under bare Poles SOS, 


11, Lying too under a Main-fa1l, Mizen, &e. obſerve 
how the Ship comes up, and falls off, and take the 
Middle between the two Points for the Ship's 
Courſe, from which allow for Leeway and Va- 
riation. 
| NOTE. | 
Tur generality of Ships will lie within about 6 Points 
of the Wind, but Sloops and ſome other Veſlels much 
nearer, 


EXAMPLES, 


1, SUPPOSE I ſteer NEbE with my Starboard-tacks a- 
board, and make 1 Point Leeway. | Required the Courſe 
made good? 


Courſe ſteered NEbE 5 5 Points. 
Leeway 1 Point Leſt-hand, 


Courſe made good NE = 4 Points, 
— — 2, rin. 
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NE by N. What was her true Courſe. 


2. STzrRING by the Compaſs NWbN, the Wind at 
Webs, with both Top- . taken 1 in, Required the true 
Caurle ? 

3. Couxss by the Compaſs NA W. Wind at 


WNW £4 W. there being 14 Points Lecway. What was 


the true Courſe ? 


A. N by E. 


4. 1 Sure lying too under a Main-ſail with her Star. 
board tacks aboard, comes up E by S. and falls off to 


A/. N by E. 
II. 
To correct for Variation. | 


RULE. 
Wurx the Variation is Eaſterly, it muſt be allowed 
to the Right-hand of the Courſe ſteered ; but if Weſt- 
erly, to the Left-hand of the Courſe or Bearing, for the 
true Courſe or Bearing required, 


EXAMPLES. 


"F STEER ING by the Compaſs NW by N. when the 
Variation was 14 Points Eaſt, What was the true Couiſep 
Courſe ſet: N W by N. 3 Points, 

Variation 5 E. 


Courſe corrected N by W 4 IW. = 14 8 Poa 
— 2, COURSE 


ved 
eſt- 
the 


the 
le? 


ASE 
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2. Covxse by the Compaſs 8 by W. Variation 12 
Points W. What is the true Courſe FN 
An. 8 4 E. 


3. SUPPOSE 1 try a Current, and bad it ſets NWby N. by 
the Compals, there being 14 Points Weſterly Variation, 
Required the true way the Current ſets ? 


4. STEtRING E. by the Compaſs when the Variation 
was 14 Points Eaſt, What was the true Courſe ? 
Anf. ESE E. 


5. SUpPOSE their is a great Sea, heaving towards the 
S E by E. by the Compaſs, there being 4 Point Eaſt Va- 
riation, Required the true Wy the Water Heaves? _ 

6 Au. SEA E. 


6. Ar Fes we ay tho Needles bearing by the Compaſs 
N by EXE, when the Variation was 14 Points Weſt, 
Rega their true Bearing ? BE. 

NOTE. | | 


Wu x you want the Courſe to ſteer by the Compaſs, 
having the true Courſe from place to place given ; apply 
the Variation the contrary way: i. e. if the Variation is 
E. call it W. if W. call it E. and correct as above. 


Tau Courſe from place to place N E by E. and there 
is 1; Points Weſterly Variation. Required the Courſe 


by the Compaſs : ſuppoſing the Ship makes no Leeway ? 


Courſe from place to place N E by E. 5 Points. 
Variation 3 


Courſe by the Compaſs EN E] E. = 61 Points. 


_ 
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III. 


Given the Conſe by the Compaji, Leeway and Variation; Re 
| quired the true Courſe, | 


RULE, 


n 


Coxkror for Leeway, and then allow for Variation, 
and you will have the true and correc Courſe required, 


4 EXAMPLES. 


4 1. SA1tixG N. with the Wind at EN E. tre ho 
4 9 points Leeway, and 14 Points LIN Variation, Re- 
4 guired the true Courſe? | 

q Courſe by the Compaſs | 0 

4 | ea | J 3 

. — 


Courſe correted for LOR: 3 | 
Variation * E. 


True Courſe N by * I W = 14 Points 


* 


2. Courſe by the 9 N EI E. Wind at 8 E. 
there being J Point Leeway, and 4 Point Eaſterly Varia- 
tion, Required the Courſe corrected ; EE: 
| 5 A NE 4 E. 


g. SA1LING SW. ati our Starboard tacks aboard, 
and Top-ſails cloſe reeft, the Compaſs having 14 Points 
Weſterly Variation, What Was the true Courſe ? 

A4, S IV. 

4. A 13 lying too under a Main-ſail, with ber Lar- 

| board tacks aboard, comes up N W by N. and falls off to 

N by E. there being 1 Point Eaſt V ariation. What was 
Her t true Courſe ? h 

| 450 NE by E. 


Hu 
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KEEPING Txzz ACCOUNT 


S HIPs VO YA 


— —2 


D 
— 


tur. 


1 


On Kr EIN the Account of a St1e's VorAck. 


By keeping a Journal at Sea, is meant and exact Ac- 
count of the Ship's Way, that at any time you may be able 
to know the * s Place, or what Latitude and Longitude 
ſhe is in. | 5 | 


Taz Journal alſo contains the remarkable daily Oc- 
currences relating to the Ship, during her Voyage out, 
and home. 

Tux Rk are various Methods of keeping a Journal ac- 

cording to the Taſte of thoſe who keep it, yet all muſt 

uſe the long form, before they can make an Abſtract, or 
reep! it after a ſhorter Method which ſome prefer, 


USEFUL REMARKS, 


1. Wurs a Ship is bound from one place to another, | 
which lies ſo far from her, that ſhe is obliged to go out of 
ſight of Land for ſome conſiderable time; at the time of 
her leaving fight of Land, ſhe is ſaid to take her Depar- | 
ture, and that part of the Land ſhe then leaves, is ſaid to 
be the Place ſhe takes her Departure from, which with us, 
is generally the Lizard or the Land's End: And, at the 
time of taking ſuch Departure, the Mate takes the Bear- 
ing and Diſtance of that Land, according to his Judg- 
ment, and ſets it down on the Log-board, againſt the 
the Time it was taken,—This Diſtance, with the oppoſite +. 
Point to the Bearing corrected for Variation, muſt be 
placed in the Traverſe Table, as a Courſe and Diſtance.— 
Alſo when you make the Land, the Bearing iiſelf correc- 
ed for Variation, and the Diſtance you are from it, are to 

| | | be 
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be ſet down in like manner as before: then if the Latitude 
and Longitude of the Ship by Account, agree with that 
of the given Place; it will be a convincing Pn that 
your Reckoning 1s juſt, | 


2. The Log-Book is an exact Copy of the Log-Board, 
into which it is tranſcribed every Day at Noon; and from 
thence the neceſſary Deductions are to be made relative to 

the Ship's Place, oy 


g. In the Log-Book under the Log of every Day, are 
Columns for Courſe, Diſtance, difference of Latitude and 
Departure made the laſt 24 Hours, that is, from the Noon 

of the Day before, to the Noon of the Day you work on. 
Latitude in by Dead Reckoning, Latitude by Obſervation, 
if the Weather permit, if not, leave it open. Meridianal 
Diſtance, or how much Departure you have made in. all, 
fince leaving the Place you took your Departure from. 
Longitude in by Account ; and in the laſt, the Bearing and 
' Diſtance of the Land, (or Place bound to) that Day at fro, 
Noon, all which may be found with the greateſt Eaſe, I 
| FED FM tte 

the 


* N a — 


tzde 


Rules for correcling the Dead Reckoning by an Obferation 


Wur N you have made the proper Allowances for Lev 
way, Variation, Currents, and Error in the Diſtance, 
which may be detected by examining the Log and Half 
Minute Glaſs, and your Latitude by Account agrees with 
the Latitude by Obſervation, it is preſumed the Ship's 
Place is well determined,—But, as it ſometimes happens 
from unknown accidents, after theſe Corrections have 
been made, that your Latitude by Account will not agree 

| With 


(919 } 


with your Latitude by Obſervation within 5 Miles, then 
it is neceſſary, that proper Corrections be made in the 
Account of Longitude, and for the Latitude, that found 
by Obſervation, is always to be depended on, 


lat 
lat 


Taz following is an Example where an Error i in the 
Diſtance corrects the Latitude by Account; and then, the 
difference of Longitude is found either by Middle Lati- 
tude, or Mercator's Sailing. 


YrsTERDAY Noon we were in Latitude 41® 40/ N. 
and by Obſervation this Day Noon we are in Latitude 
399 N. having by Account made 140 Miles of Southing, 
gon and 84 of Eaſting. TO the true difference of Lon. 


an. gitude ? . 83 

jon, 3 „ 

anal Latitude left £77 115 40 N . 

= X. Latitude by Acct. 2. 20 8.“ . 

| 9 5 

rom. Latitude in by D. R. 39. 20 N. dig. 11 Miles. 

and 

y at f om the true Latitude by Obſervation... Therefore I exa- i 

| mine the Los line and Half Minute Glaſs, and find that 14 

the Log meaſures 54 feet, between Knot and Knot, and | 1 
the Glaſs true; hence I correct my difference of Lati- | U 
tede and Departneys: by Caſe 11, Page 62, thus; f | 1 

ion. 140 „ Fa. 84 1 þ 

5 1 84 Yi 

Lee- JJV | 1 

ance, 5.007586 6453.6 at 

Halt Correted X. Latitude 1 151.2 8. ' Correfted Dep. 90. 72 W. | F 

with — — 1 

Ship's Nou from Latitude left 1 41%4ỹ/ N. | 1 

ppens 1ake X. Lat. correfted for Error i in Diſt. 2. 1 8. = 

have 1 1 


| Latitude in, corrected. 39. 9 NM. 
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agreeing exactly wich the Latitude by Obſervation, there. 
fore I conclude that my Reckoning is juſt, and the differ. 
ence of Longitude WITT by Nerchter' s Sailing = 118. 8 


Miles. 
The N uſed for Correfling the Longitude in other Core the 
| 1 ollowing, | * 
V 
When the Courſe by Account is more than three Pai, and 
25 than five TR the Error is in. the Nees as and Diftance, 


a RULE. 5 


WiIrn the difference of Latitude and 8 by 
Account, find a Diſtance. With this Diſtance and differ- 
ence of Latitude by Obſervation, find another Departure: 
then, with half the Sum of this Departure, and Departure 
by Account {which call the true Departure,) and the dif- 


ference of Latitude by Obſervation, find the true differ- 
_ ence of Longitude. 


: | 
a — 


5 8 or z. 

Warn the Ship's Cour is leſs than ite Points the 
Error is in the Diſtance; but as this cannot affect the 
Courſe, the * of os weak is found wy the uſual 
method, 


RES. 1 


W hen the Coirſ by Dead Reckoning i 1s more than foe Points, 
the Error is in the Courſe . | 


RULE, 
Wiew the difference of Latitude and 2th by 


Account, find a Diſtance; then, with this Diſtance and 


difference of Latitude by Obſervation find a Courſe, with 
FT Og 1 which 


. i ——— 
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which and the Meridianal difference of Latitude between 
the Ober ne find the true difference of Longitude. 


* * Turk two preceding Rules may always be depended 
on for correCting any ſingle Day's Work, But when it 
ſo happens that an Obſervation has been wanted for ſeveral 
Days, then mark the Latitude and Longitude at the laſt 
Obſervation 3 or, if it be the firſt fince leaving the Land, 
mark the Latitude and Longitude of the Land you left, 
which are the only things you can call certain; all the other 
parts ww the e muſt W op a Correcuen, 


- 


— 


To cee 2 for el bos 


"RULE, 


kent 2 e Table oh the hall of the Northing 
and Southing, Eaſting and Weſting, ſince your laſt Obſer- 
vation, taking care not to omit the difference of Latitude and 
Departure of the Day you correct on, and you will have 
the whole differen ce of Latitude and Departure fince your 
laſt Obſervation; with which find 2 Courſe, and obſerve 
which of the above Caſes it falls under, and correct by it 


| . . 


Ir will now be neceſſary for the Learner to know how 
to work a few ſeparate Day's Works before he proceeds 
to the keeping of a Journal of ſeveral ſucceſſive Days; and 


here I ſhall be brief, for if he -underſtands what be has 


already gone fMLP no difficulty can ariſe in working 
theſe or wy other * of the. like Nature, 3 


8 * 8 4 
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0 N | 
SEPARATE DAYS WORKS. 


2 


** 


A DA 's Work, is the ſame as reſolving a Compound 


Courſe or Traverſe, wherein ſeveral Courſes and Dif- 


tances have been run in a Day, to reduce them to one 


Courſe and Diſtance called the direct Courſe and Diſtance: 
and here, before we can do this, the ſeveral Courles muſt 


be corrected for Leeway or Variation, 


A Day, according to the Civil reckoning of Tims, is 
made 1 Midnight to Midnight; ſo that Noon, or the 
Time of the Sun's coming to the Meridian, is the middle 
of the Day. | 
| Nav1caross end the Day at Noon of the Civil Day, 
for the Convenience of comparing the Latitude by Account 
with the Latitude by a Meridian Obſervation ; and are a 


Whole Day before the Aſtronomers. whoſe Day of the 
ſame Date is juſt beginning when the Navigators ends, 


Aſtronomers generally reckon through the 24 Hours, 
from Noon to Noon. 


10 Work a Traverſe; or, to reduce Compound Courfe 
to a fingle One. airs ic of 
RULE. 


1. MARE E Table of ſix Columns, Title them Courſes 


corre&ted, Diſtance, N. S. E. W. and write the given | 


Courſes corrected, and Diſtances taken from the Log-board 
into their reſpective Columns, ? Ws 
| 2, Look 


a 


{i 


es 


0 
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>. Look into the Traverſe Table for each Courſe and 
Diſtance, and take out their correſponding difference of 


Latitude and Departure, and write them in their proper 


Columns. 


g. Tux the eee between the Sums of the N. and * 
S, Columns, gives the whole difference of Latitude of 


the ſame Name with the greater; alſo the difference between 
the Sums of the E. and W. Columns will be the whole 
Departure, of the ſame Name with the greater; then pro- ; 


ceed by Prob. 111. Mercator's Sailing for the completing 


of your Day's Work; and for the Bearing and Dies 6 


of the Place bound to by Prob. 1. 


NOTE. | 


1. WuzxzveR you ſuſpect 2 33 let the Setting 
and Drift be taken per Hour, and likewiſe the Time you 
{ſuppoſe you have been in it, and ſet both down in your 
Traverſe Table as a Courſe al Diſtance, EY 


—_— 


\ 


2. Tye Heave or Swell of the Sea, for which we gene- 


* allow one Mile in every 10 given by the Log, muſt be 
ſet down in the ſame manner as Currents, | | 


3. In the following Day's Works and Journal, 10 


Fathoms are accounted for one Knot; alſo, 


H. ſtands for Hours, 
hs ET ns ee and 


EXAMPLES, 


* x 


1, YESTERDAY Noon we were in Latitude 40 N. Lon 


gitude 749 50 W. and have ſailed till this Day Noon, as 
per Log. Required the mak 8 Borne and direct Conte 


and Diſtance made good? 
* G 2 
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L 0:6: R048 D. 


rt. &7F.Courles. Winds LW Remarks, && 
1 6 4] NNE. W. E 5 pas 
2] 4| 8 | | 
131725 
14 604 

1 5 
| 6] 6 44 ENE. NW. 

7] 6| 2 | 38 
8 6 8 | | 
[97 a 
100 ©, 4 | 

12 b 4 E by S.“ N. 5 | 
2 6, 6 | 

3 . 4 

4] 0[ 3 

„„ | 
6] 7 — SSE, F 
7 4 6 ; 
| 864 8 | £1 
19 4 7 | | | 
10 g. | ; 

111 6{— ö 
112 6— bl 5 . 


Tax Courſes and Winds in the Log-board being exa- 
mined, it appears that the Ship goes large, conſequently 
has no Leeway; therefore the ſeveral Courſes from the 
7 eg-board are to be entered in the Traverſe Table without 
Alteration, | 


Nx xrT the Fathoms and Knots belonging to each Courſe 
art to be ſummed up, and the reſults put in the Column 
of Diſtances, oppoſite their reſpective Courſes; then pro- 

cced by Rule. . Traverſe 


(- 12g ) 


Traverſe Table. 


Courſes CorreRtzd. Din N:-1--8:; . 
NNE. I gr] 28. 6 . 9 —.— 
ENE. 3814.5 —.— 35. 2 | —— 

; E by 8. 309 —.— 7. 638. 2 —.— bo 

| 88. 38 eee 33.114. Zl 
| 43. 1 | 42. 7 | 99- 7 Departure 
„„ 
Difference Lat. + 4 


HERE, from the Reduction of the Traverſe, it appears 
that the Ship has made no Latitude; conſequently her 
Departure and Diſtance are the ſame, and her direct Courſe 
E. Therefore we have nothing to do but to find the 
difference of Longitude when the Ship fails upon a Paral- 
lel, thus: TY LF 

As Cofine Lat. 40 = 0.11575 _ | 

Radius go*'=210. Long. left 7450 W. 

: : Diſtance 99.79) = 1.99869 Diff. L. 13@'=2. 10 E. 


— * - - — oy — . — — — — —— — —ũ— — 
a bw ow a >. 8 . r 2 5 
8 3 — . ˙ · SE IIT ER RN 2 2 — 
— ee eg, - - — — — - : 25 2 n — . 
0 4 — » IV 2 we — 9 _ 2 * 8 88 N oa . - „ 
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r ...... . nu ny ̃— J ĩðx2xv. era Dc . r r 


r « mm 
— te. om — 

1 K —_ : 
a a * — — Ty 
FFI? «v2; Oe 


Diff. Long. 130.2 / 2.11444 Preſ. Long. 72. 40 W. 


Anſ. Direct Courſe E. Diſtance 99 · 7 Miles. Preſent 
Latitude 40 N. Longitude 729 400 W. 


2. YESTERDAY Noon we were in Latitude 44 11' N. 
Longitude 5 54 W.; and we have failed till this Day 
Noon as per Log. Required the Courſe and Diſtance 
made good, with the preſent Latitude and Longitude of 
ine Ship, 


G 3 LQOc 


: 
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— ͤ . ᷣ te on OE 


0 i X — 
H. K. F. Courſes, Winds L. W. Remarks, &c. 
| | 4/—|NWbW.| swowWwũ. 2 Wind blowing hard, took in 
2 4 6 % | the Fore-top Sail, | 
31 4] 7 | 
4 5 60 ö 
51 41 3 
7] g—| NW. |WSW| 3 Wind increaſing with a high 
8 43 Sen, handed the Main- top 
91 308 8 1 Dd 
10 2 2 
i 11 g/— 
q 1144 — — — 2 More moderate, 
: 2| g| 2 | 
. 31317 
14 152]. | 1 
N 60 6 4. | 1 FRY 3 | | 
F 7144 NWbyN. Whys.| 33 Saw a Snow to the Weſt, 
[ 18 4 7 | FE a 0 | | 
1 9 31 2 * 
| 10 : 6 
il A | { | 2 | | $203 
12 4l g | | Variation 1 Point Weſt. 


5 ¶ — ͤ ̃ —— —— 


Tu Courſes being firſt correQed for Variation and 
Leeway the Traverſe Table will ſtand thus: 


Traterſe 


(e. 


Traverſe Table. 


Courſes Corrected. Dill N. E. WW 
NW. 26 18.4 —— — | 18. 4 
NNW. 21 | 19, 4| ——| — 8.— 
NW byN. 27 | 22. 4 — — | 15 85 
NAW. 25 24.9 [ —Uœ—? — 2. 4 
Diff. Latitude 1 Departure 43. * 


Havi ke found the whole difference of Latitude and 
Departure, the direct Courſe, Diſtance, and difference 


of Longitude, are found by Prob. 111. Mercator's Sailing. 


| Anſ. Courſe N. 250 14/W, Diſtance 95.71 Miles. 


Preſent Latitude 45% 36 N. Longitude 6? 560 


3. Brixe Yeſterday Noon in Latitude 45% 93 N. Lon- 
gitude 119 37 W. and we have failed till this Day Noon 
as per Log, the Tide having all that time ſet S by E. at 
the rate of 14 Miles an Hour, Required the Courſe and 
Diſtance made good, preſent Latitude and Longitude of 
the Ship, with the n and Diſtance of * Finiſ- 

terre N. 


8 4 ee 


5 7 
$34) ? 
$3.33 
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0 4 1 D. 


H. fy be — [Winds 


1 FER 
2| 5 6 

3131 2 

4 4 — | 
5 30 2 SSE. 
2 4 

8 44 

19 3, 2 

10 103 

1 „ 
2 4] 1 S by W. 
8 

2 4] 4 

1% 2 8 
142 5 

5 4 2 NWbN.| 
16501 
17127 

8 35 

} of 4] 1 

10 3) 2 

11 3\ 4 
12138 


SW by 
W. 


Wbys. | 


LW 


—— — 5 


1 


Remarks, &c. 


Ship goes large. 


Tack; d Ship. 


| 


Handed Top-gallant Sails. 


Variation 12 Points Weſt. 


— 


Anf. Courſe S. 38® gif E. Diſtance 65:06 Miles. Preſent 
Latitude 449 42! N. Longitude 10? 840 W. and Cape | 
fine bears SSE A E. 125'1 Miles. 


4. YzsTERDAY Noon we were in Latitude 40* 48/ N. 
Longitude 14 21/ W. and at P. M. the Sun ſet by the 
Compaſs W. 42e 59 N. and we have failed till this Day 
Noon 


which we allow 12 Miles in 24 Hours. 


( 129 


Neon, as per Log, in a Swell from the NE by N. for 


Courſe and Diſtance made good, the Ship's Place, with 
the Bearing and the Diſtance of Cape St. Vincent. 


3 0 


Required the 


B 0 A4 R D. 
ſtf. K. F. Courles, N Remarks, Te. 
1 6. 38 by W. Wos. o [Moderate Gales. 
©: 4 * | F 
358 8 
5 74 
6 166.— | | i 
7 4 3 SSW. E. 2 Sun ſet W. 429. 50/ N. 
81 51 7 Latitude 40%. 48/ N. 
9 6 44 Declination 299. 40 N. 
10 I | | | 
„„ 
„„ 
1 4} 41 N Why; © Ship goes large. 
Ha 3 3 N. 
! 2) 6— } N 
3 4 5 — — | — } — |Suff ales. 
4.30080 . | 
5 4 5 SWbyW|N Wby| 4 {In firlt reef Fore-tap ſall. 
| 6 6 30 W. „ 
F 
8 4; 8 
92 Veerd | Shipp 
1% 6.— N by E. — 4 
11 | 2 2 
14 
112 41 8 = Fe 


SPEED e 
— 
— — r 
A... 2 r 


Anſ. Direct Courſe S. 20% 22 W. Diſtance 1091 Miles. 


Preſent. Lat. 399 N. Longitude 14 47 W. Cape 
St. Vincent bears S. 669 300 E. Diſtance 296 Miles. 


G; 


5. YESTERDAY 


2 
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& 0 6 1 0 4-K.-D. 


H. 2 F. Courſes. | Winds LW "Remarks, Kc. 


— 


? 


10 | 
Variation 14 Points Weſt. 


1 Fas 3j S by E. SW by 1 jHanded Top-gallant Sails, $ 
| 2] 5] 6 W.. 
3131 2 | 
2 4 — 3 
5 3 2 88S E. o Ship goes large, 
66 4 4 ö | 
| 7] 3] © 
8 2 4 
93 2 
100 10 g 
i 
2 4] 1 S by W. Wbys.] 24 
2 44 
44 2 51 Tack'd Ship. 
53 4 2 NWN. 12 
7 27 
1 8 3 5 | 
9 4] 1 
3 
3 
3 


— — 


Anſ. Courſe S. 38? gif E. Diſtance 05:06 Miles. Preſent 
Latitude 449 42! N. Longitude 10 40 W. and 9 
Finiſterre bears SSE 2 E. 125˙1 Miles. | 


4. YEsTERDAY Noon we were in Latitude 40 48/ N. 
Longitude 149 21/ W. and at 7 P. M. the Sun ſet by the 
Compaſs W. 429 59'N, and we have failed till this Day 

EE | Noon 


bl 
( 129 ) il 
Neon, as per Log, in a Swell from the NE by N. for i | | 
which we allow 12 Miles in 24 Hours. Required the 1 
Courſe and Diſtance made good, the Ship's Place, with Ll 
the Bearing and the Diſtance of Cape St. Vincent. 11 
eee EB AN n 
Hl. K. F. 23 s. W N 25 Remarks, Tc. 
| 1 6 3 8 by W. Wbs. o Moderate Gales. 
2 4 © | | 
3 8 | 
| 4; 6.—| 74 
5 7 4 
7 4.3 SS W. E. 2 Sun ſet W. 429, 59/ N. 
Si 5: 7 4 [Latitude 40. 48/ N. 
9 6. 4 | | {Declination 199. 40 N. 
| 19 7 2 1 | | 
111 80 4 
12 4 4 — NWby o {Ship goes large. 
| 1 3 3 | N. P 8 D 
: 2} þ — 1 | | | 
3 4% — — | = | — off Gales, 
4 g 8 | | 
5 4 5 SWbyW|NWby! 2 In firſt reef Fore-tap fail. 
9 6 3 B ; Ee 
7 71 
8 408 
9 3 Veerd | Ship 
1% 6 — [N by E. — 4 
116 41 2 „„ 
the 4 8 


Anſ. Direct Courſe S. 120922 W. Diſtance 1091 Miles. 
Preſent Lat. 39 N. Longitude 145 47“ W. Cape 
St. Vincent bears S. 669 30 E. Diſtance 296 Miles, 


G 5 5. YESTERDAY 


&. 


S. YesTzRDAY Noon we were in Latitude 44® 59 N. 
Longitude 10 gof W. and at 7 A.M. this Morning we 

were in Latitude 432? 18'N, the Sun's Altitude at that 
time 17? 57) and bearing by the Compaſs E. 19* 398. 

and we have failed till this Day Noon as per Log, in a 
Tide ſetting SSE } E. at the rate of two. Miles an Hour. 

Required the Courſe and Diſtance made good, Ship's Place, 

with the Bearing and Diſtance of Oporto ? | 


%%% 


I. K. F. Courſes. Winds LW | Remarks, &c. 3 
1 4 3 SWbYVW N Wb 14 [Ship upon the Wind, and 
2 50 2 W. ſmall Sails handed. 
13 416 SS | 
14 414 | 
6! 4| 4] W by S. NWby 2 [Wind blowing hard, took 
714 — N. in Main- top fail, 
9 4 * 
100 4| 7 
144 1-12 
12 4 8 
11 41 of. 
2 4\ 8 
3 4 — 
4 4] 4 | 
5 4] © . 
6 I] mn == — 24 Latitude 432 18/N, 
74 2 Sun's Altitude 17377, 
8 403 Declination 10? 18/ N. 
! 9 be | | 
10 4! 2 
1 4 8 
1121 4 4 3 3 * 


4. Courſe S. 130 37 W. Diſtance 124 Miles, Preſent 
Lat. 429 52/N, Longitude 11117 W. Oporto 
bears S. 50 /. Diſtance 33 Leagues. 
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E 0 A R D. | 

FLIKJF.1 Courfes. | Winds, LW Remarks, Sunday, 
3 1. N py W The March 6th, 1791. 

1 | 
2 | | 
q 

4 

5 | 5 

6 | At 6, the Lizard bore NE 
7] 5|—| SW. WNW. 1 |bE 6 Leagues from whence 
8 . — I take my Derne . 
9 at. 490 67. 
100 & 8 Lizard's | Long. 25 15 W. 
11 : 6 b bound to Port Funchal L in 
12] 61 — — — — 17 | Lat. 32 

} | LN Madeira 3 Long: "14 I 
2} 7Þ= Bearing from the Lizard 
3 95 | 8 269 58 W 1166 Miles, 
4] Of— | 

bf 7 a: - - == =-| == - Unbent the Cables and 
bl 4] 6 oed Anchors, 

7 31— u 8. W by N.] o Little Wind with ſome 
8 3 8 Rain. —A great {w en from 
9 3] 8) the NNE, for which 1 al- 
10 31 s | | ow 10 Miles. | 
13436 - -- - - -j - -- Got up Top-gallant Maſts 
— — 7 and Yards, and bent Sails. 
[12] gl 6 | Variation 23 Points Weſt. 
Dire&|Dift. | X. D LIONS: Mer. Pre. Bearings and 
Courſe Lat. 8 by DR. | by Ob: Diſt. Lon. | Diſtance. | 
889410 125.2 123-7148.9 479 53s | 47% 59 18'.-945%*44 Uſhant N. 259 50" E. 

W | | N. N. w.| W. | Diſt. 44.41 Mikes. | 
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all el wn | lp» e e S e . ow | 


| Courſes. 


WSW. 


W by S. 


WSW. 


SSE. 


Winds. 


NW. 


N 


. 


—.— 


| Remarks, Monday, 
March 7th, 1791, 


Goes large. 


Goes large. 


Freſh Gales with Rain. 
Set Top- gallant Sails, 


Spoke with a Ship bound 
to Quebec. 


In firſt reef both Top. ſails 


Saw a Ship to the N. wil 
Jury-Maſts up. 


Variation 23 Weſt, 


Diſt, 


Latitude 


| 


Mer Preſ. 


Bearings and 


ourſe ; by DR | by Ob. Diſl. Lon | Diſtance. 
101/1]100/1 134 469 137 43273 [6g C. Ortegal Sa 4% 9 W. 
| N, IW. W. Diſtance 161 1 Miles. 


ha bs — 


( 235 


L: "0:6; 1850 -4 RD: — 

H. N. F.| Courles. Winds, [LW] Remarks, Fueſday, 
14 — — — March 8th, 1791. _ 

16 g] W by S. NWbN. 1 Wind blowing freſh hand- 2 
2| 6 2 5 5 5 | ed. G. Sails. 
9 9 

0 . wsw, | NW. + | | 

? 6 1 EM - 8 174 - - - [Spoke with the Drake 

7 6 2 _ | Snow bound to London. 
8 6, 4 | | . 
10 0 5 W by S. NW b N. 2 Do. Weather with Snow. 
1116 3 | | | 

121 6] 8 

11 6 4 | 
216 2 

31 6 6| | 

46 4C - = |= == A Brig: ts Windward: 
56 g} ———| —— 13 | would not bear down, 
6! 6 4 | gave her a Shot. 
716 4 » 

8 6— — ————| 2 W ind blowing hard, cloſe 
9 6 40 5 | reeft both J. S. 

e Latitude by Double Alti- 
11]. 66 44 tudes, 44 6 N. 

12 6 x} WSW. NW. 1 Variation 2 Points Weſt. 
an | Latitude | a 1 
Dired fi g K. , | | Mer. Pr. | Bear d 
bara E., foe a b e, 
839 116.6 6? * 27" 449 6 Fs 8530 Oporto 8 29˙ E. 
37 W. 57 8 c « bg | N. | W.“ | W. ＋ Mile | 
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| Gay 3 r u- — Remarks, Wedneſday, 
H. K.jF.| Courſes, | Winds, LVM March gth, 1791. 
— 7 oo — 2 Py | 
6] «| WSW. NW. 2 Hard Wind and a row 
n 6 | P42 g . Rae 8. I 
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5 * 
| 7 6 : Wind increaſing, 
1 Handed Fore and Main-f; 
9 6 E „ Lay too under the Mizem 
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FA: SSW, off 8 by E. 
11 [Drift 2 Miles per Hour. 


Up E by N. off SE by E. 5 
Drift 1 Mile an Hour. 
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on the Star-board Tacks, 


Lay too upon our ar 
board Tacks under the 
Main-ſail, 


More moderate and fair, 
ſet the Top-fails cloſe reeſt, 


Variation 2 Points W. 


| Latitude, 
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cr. Pref Bearings and 
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SSW. SE. | o |Cloſe hauled on the Wind. 


G1 O01 Þ > þ> Or Þ > | 


Variation 14 Weſt, 
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H. K. F.] Courles,} Winds, LW Remarks, Friday, 
a {6s 3 — Marth 11th, 1791. 
1 PN. SEIE. | 1+ Freſh Gales = clear, © 

2 2 
3] 5] + 
| 4} 5! 8[SWbyW;| S by E. 2 Out 2d. reef both T. S. 
5 5 7 1 
1 5 SE 
| 80 5 4] SSW, SE. 4 (Set the Main-ſail. | 
95 8 3 g Is! | 
p* 6| 1] | l 
1120 5 of W. SEE. o [Ship goes large, 
11 5} 4 . FEY 
2 Offs | = 
| 4 6 — SSW. | SE. 43;$:-Þ3 
16 60 2 
17 6] 4 - - - |- - - - |- - [Variat. per Amp. W. | 
8 9 — | ; Latitude by Double Alti- 
9] 6— SWbW. N E. 2 | tudes 40 30 / N. anda 
10] 6— it is two Days ſince th 
111 9— laſt Obſ. muſt corred 
2] 6.— | : | for two Days. 
Direct] ... * : Le E Pr. | Bearings and 
ICourl.] Bis. Lat Dep. = Diſt. Lon] Ditante 
1126. L. 40 287 40 2 [1 Funchal, 
* Fa PANEL 1 21% 8 2296-W 
| Diſt. 1 Ms. 
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7k. F. Courles. | Winds. [LW| Remarks, Saturday, Il; 
— —— — * March 12th, 1791. if | 
* u 6 % SW, SSE. 2 Moderate Gales and fair | it 
1 LA out firſt reef both T. S. 1 
8 31 7] 4 and ſet F. S. | þ | 
f 47 — T's. 11 
47 ; | FEED. 1 
6| 7] 1] WOW. | — jo Ship keeps her Wind, 19 
1 I If} 
: 719 | | | ii 
14 Cl W = 1 
1 74 PETS > i! 
11668 | 7 
96 4 8 by W. SE by E.| 1 | 3 
41 7i 3 | 90:5 
5 7 2 Sun's M. Alt. 48.34 
6 7 6 — 
W. 7 4 4 Zenith Diſt. 41 26N. 
Altir 6] 7/—| 88. — * 5 Declination g 13 8. 
f TT: 1 | 
xk 9 ] 6 * Latitude 38 13 N. 
ret 7 2 | - 
12 12] Zin" | * 8 14 4 Points W. 
and Dire&t q X. | LOI Mer Bearing s and. 
: Cour. Dit. Lat. Dep. byDR. | by Ob. Pit. 15 | — 
— — — —— : 
l, 5. 262 1637 67 , ge q? go , 5 114 >? — 
4 5 37114647323 N 5 N. Es W. Fanchal 
_ — 3564] Miles. 
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1 18 
9 5 6 „ 
5 4 Sby E. [SWbW.| 2 [Fourteen Sail in Sight, - | 
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5 7 SELS. SSWIW| 2 
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A Table of the SUN's RIGHT ASCENSION. 


JT 


To 71 85 18 Apr. May. 


— Ion od 


8 
(WEIR 21. RA 0.43i 2.34] 
1218.53 21. 5122.53; 0.47} 2.38 
1318.57 21. $122.57] 0.50; 2.42 
1419. 221.1323. 1 0.54] 2.46 
519. 6.21. 17 23. 4 0.58 
619.11 21 91123. 8 | . © | 
719.15 21.2523.12 1. 5} 2.57] 5. 2 If 
8 19. 1921 20 23. 16 
1919.24 21.33 23.19 
10 19.28 21.37 23.23 
$11/19.32 21.41|23427 
| 12 19.37 121.45/23.30 
13 19.41|21.48/23.34 
114019 45021. 5223.38 
15.19.50 21.56|23.41 
116 19.54 22. 0123.45 
1719.58 22. 4 23.49 
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— — = — — 8 DIS. - SW — 2 1 7 
- 
1 1 * IV N * >. " b 5 Jv of 
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Fun- 18/20. 2/22, 8023 52 
| £19120. 7 22.1223. 56 
"Th $20,20.11/22.16(23-59 
e 20.15 22. 19 O. 3 
and 20.19 22.23 0. 7 
| 420.28 22.31] 0.14 
— 2520.3 222.35 O. 18 2. 
I, 26 20.36 22.38] 0.21 2. 
S. 27 20. 40/22. 42} 0.25 
y 128 20.44 22.46] 029% 


9120.48] 0.32 
$30/20.52] | 0.36 
| 41 


Pars Table is ſufficiently Exact for finding N any 
Star comes to the Meridian, in order to obtain the Lati- 


tude; 


A Table of the SUN's RIGHT ASCENSION. 
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July. 


| ———_—— 


N. 


N. 


" *. oy + 


| bu m 


m. 
| 


7.18 


— — 


| 


b. mh m h. m. 


sse. 


— —ͤ— 


N. 
* 


8.46 10880 


6.41 
6.45 
6.50 
6.54 
6.58 
* 
7. 6 
7.10 
7.14 


tude; but in Calculations for determining the Longitude, 


722 


7.26 


2.50 10.46 
8.54, 10.4% 
$.58'10.53 
9. 1110.57112.46 
9. 311. 0 
11. 4 


9.10 
9.13 
9.17 
9.21 
9.24 
9.28 
9.32 
9.36 
9.39 
9.43 


8.23, 


8.27 


8.30 
8.34 
8.38 


8.42 


uſe the Ephemeris. 


10.20 
10.24 
10.28 
10.31 
10.35 


11. 7 
11.11 
11.15 
11.18 
11.22 
11.25 
1.29 
11.33 
11.36 
1.40 
11.43 
11.47 
11.51 
11.54 
11.58 
12. 1 
128 
12. 9 


Oct. 


— —j4——— 
1 


S. 


— 


Nov. 


12.34 


| 12.37 


12.41 


12.48 
12.52 
12.56 
12.59 
13. 3 
13. 7 
13.10 
13.14 
13.18 
13.25 
13.29 
13.33 
13.37 
13.40 
13.44 
13.48 
1 3.52 
13.56 
13.59 


| 


| 


12.12 


12.16, 


14. 3 


14. 7 


12.19,14.11 
12.23/14.15 
12.27 14.19 


10.38 


* 


14.31 


14.341 


14.38 
14.42 
14.46 
14,50 
14,54 
14.58 
15.2 


13. 7 7 Z 


15.11 
15.15 
15.19 
15.23 
15.27 
15.31 
15.35 
15.380 
15.44 
15.48 
15.52 
15.56 
16. 1 
16. 5 
16. 9 
16.13 
16.18 
16.22 


16.2601 


14.27 
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A TABLE f the 


RIGHT ASCENSIONS and DECLINATIONS 


Of ſome of the principal ri Xx ED sraks adapted to the beginning 


of the Year 1790, with their annual Variations, 


NAMESor me STARS. 
"Thoſe marked “ are uſed in the Nau- 
tical Ephemeris for determining 
the Longitude. | 


R.AGenjAaV 


VN 


H. M. S. 15 + 0 7 7 s 


in {| in | Declin, 
Time. [R. A. 


Extremityofthe Wing Pegaſus Algenib 
Bright Star in the Tail of the Whale 
In the Girdle of Andromeda 
Achermar, in the Spring of Erida 
Arictis in the Horn of the Ram * 
u the Head of Meduſa, Algol 
13ldebarapn, South Eye of the Bull “ 
apella, in the left Shoulder of Auriga 
Rigel, the bright Foot of Orion 

The Weſt Shoulder of Orion 

Bright Star in the Dove 

The Eaſt Shoulder of Orion 
Canopus, in the Ship Arg 
$:71us, in the Mouth of the Great Dog 
% the Tail of the Great Dog | 


— 


Procyon, the Leſſer Dog 
Pollux, in the Head of the S. Twin * 


Heart of the Female Hydra 
Regulus, the Lion's Heart 
S. Star. in the Square of the G. Bear 
Northermoſt Star in ditto 47 
The Lion's Tail | 

In the Foot of the Croſs. 

Iu the Top of the Croſs 

in the Arm of the Croſs 

Virgin's Spike 

Laft Star inthe Great Bear's Tail 
Weſtern Foot of the Centeaur 

In the Tail of the Dragon 


* 


— 


— 8 -e 


aſtor, in the Head of the North Twin 


In the Middle of the Ship Argo 2 


to to to .= 


Arcturus, in Bootes | | 
_ UVaſtern Foot ofthe Centaur 


— — 


1 


—. 2.26] 3.07 14. 0.55N 
— 33. 2 3.01 19. 8.328 


1.29.53] 2.25 58.18.3208 
1.55.22 3.33 [22.27 ,45N 
2.54.34 3.85 40. 8. 3N 
4.23.53]. 3.42 |16. 4.21 N. 
5. 1.10} 4.37 [45.46.—N 
5. 4.26] 2.87 8.27238 
5.13.53] 3.221 6. 8.43N 


5.32. 4; 2.18 134.11.43S 


5.43.48} 3.24 7.21,14N 
6.19.18 1.34 52.35.148 
6.35.53 2.64 16. 26.218 
7.15.48 2.38 28.54. 98 
7.21.10] 3.85 32.20.52 N 


7.28.17] 3.14 | 5.45.27 N 


7.32.26 3.68 28.31. 7N 
8.38.53} 1,66 53.56.32 


' 9.17.16} 2.95 | 7:45.208 


9.57.10] 3.20 }. 2.59.13 N. 


10.49. 4 3.74 j157.30.15N} 
10.50.39 3.88 62.5 2.54 N 
11.38.21] 3,11 |1 5.44.47 N 
12.15. 50 3.24 
12.19.36 3.24 
12.35.35 3,41 58.32.208 
13.14. 8 3.14 10. 3.345 
13.39.16 2.41 50.22. 1N 
13.49.11! 4.10 59.20.3565 
13.58, 42 1:63 63.234 —N 
14. 6. 5 2.72 129,17.16N 


en 78 
35.56. 18 


22 — 


14.25.41 4.44 156, 1.568 | 
H 1 
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NAMES of theSTARS, |} Ateenſ. A. V. Jan. Va 

Thoſe marked “ are uſed in the Nau- > an RY Declin, In. | 

teal Ephemerts for determining] © _Time.. Declin. 

the Longitude. 8 H. N. S., (% 2 2 2 
{South Scale of Libra 2 14.39.17] 3.30 15. 9.268 
Forth Scalc of Libra 2; 15. 5.44 3.22 8.35.50S 
Bright Star in the Crown 2\ 15.25.47 2.53 27.25.54 N 
In the Neck of the Serpent 2 15.33.55: 2.93 7. 5. 49 N 
Antares, the Scorpion's Heart / 1 16.16.33 3.65 25.56.5568 
In the Head of Hercules | 2] 17. 5. 5 2.74 14.38.30 N 
Inthe Head of Ophiucus ; 21 17.25.11: 277 12.43.57 N 
In the Head of the Dragon 21 17.51.44 1.37 51 31.14 N 
Lyra, Bright Star in the Harp 4118.29.49 2.01 55. 35.43 

7 Alair, Bright Star in the Eagle *| 1] 19.40.32 2.93 8.19.21 N 
| Eye of the Peacock 21 20. 8.55 4.85 57.23.258 
Tail of the Swan 2] 20.34.16 2.04 44.32.12 N 
Weſtern Wing of the Crane 2] 21.54.55 3-85 47.57. 598 
Fomalhaut, in the Southern Fiſh * 1] 22.46.— 3.32 30.43. 498 
In the Shoulder of Pegaſus 2 22.53. 27 2.88 [26.56.44N 
Nlarkab, in Pegaſus! Wing 2 22.54.18; 2.97 14. 4.14 N 
Head af Andromeda. 21 23.57 57.33 3.06 +27 .33.30N 
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— — 


Ir the places of theſe Stars are wanted for any Time 
after the beginning of the Year 1790, multiply the annual 
« Variation both in Right Aſcenſion and Declination, by 
the number of Years that have elapſed fince that Time; 
to the Product add ſuch a part of the annual Variation as 
is paſſed of the current Year, and the Sum will be the 
Variation from the beginning of the Year 1999 to the 
given Time. 


Tur Variation in Right Aſcenſion muſt always be add- 
ed to the Right Aſcenſion in the Table, for ſucceeding 
Years, and the Variation in Declination added or ſubtracted 
according as the Sign + or— is found againſt it in the 
Table. but ſor Years preceding 1790 they mull be applied 
to the Right Aſcenſion and Declination ſhewn in the 1 oy 
with a- contrary Sign. 


Tuis 


16: 7 } 


Tuis Table is uſed with that of the Sun's Right Aſcen- 
Gon for finding the apparent Time when any Star will be 
on the Meridian ; or, having the Time of the Night to 
find what Star culminates at that Time ; and by this means 
a Perſon may get acquainted with the Stars without the 


aſſiſtance of a Globe : but let him remember, that thoſe 


Stars which have nearly the ſame Right Aſcenſion, diffar 


much in Declination, that he miſtake not one for another 
which will cauſe a great Error in his Latitude, and like- 


wiſe in his knowledge of the Stars acquired in this man- 


ner; but they may be diſtinguiſhed by their Altitudes. 


To find the Time when any Star will be upon the Meridian. 


| RULE, 


Sterk in the preceding Tables the Right Aſcenfion of 
the given Star, and that of the Sun on the propoled Day, 
and ſubtra& the Sun's Right Aſcenſion from the Star's, 
but if ſubtraction cannot be made, add 24 Hours to the 
Star's Right Aſcenſion, and then ſubtraR, the difference 
is the Time of the Star's coming to the Meridian in the 


Afternoon, if the Sun's Right Aſcenſion is leaſt; but be- 


fore Noon if the Sun's 4s greateſt. 


EXAMPLES. 
Ar what time will the Star Virgin's OG be on the 
Neridian of Greenwich, Auguſt 1 sh, 1790. 


| h. m. 
'Viegin* 8 Spike s Right Aſcenficn 13.14 
Sun's Right Aſcenſion 5 Ea 9-39 
Star Tranſits the Mecidiah . 3.33 ©, M. 
, > ; Lore oe Jo 
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Ar what time will the Star Aldebaran come to the Me- 
radlan of Greenwich, Jan. 1, 17917 
| h. m. 


Aldebaran's R. Aſcenſion e 
Fo | _— 


IN 28.24 
Sun's R. Aſcenſion 5 18.48 


Aldebaran Culminates | 9.36 A. M. 
To find what Star will be on the Meridian at any given Time, 
RULE. : 


App the time from Noon to the Sun's Right Aſcenſion 
for that time, the Sum rejefting 24 Hours if above, gives 


the Right Alcea of the Star, which ſeek in the preced- 


ing Table, and the Star correſponding thereto will be on 
or near the Meridian at chat time. 


EXAMPLES. | 


Wauar Star will be on the Meridian of RB." 
4 6 o' Clock P. M. on March gd, 1790? h. m. 


Sun's R. Aſcenſion, March 3d at Noon 22.57 
6 Hours more —. 1 
Given Time 6.— 
Aniwering to Capella 4 | : 4-58 | 
On April 26, 1791, what Star will be on the Meridian 
of Greenwich about ah. 45m. A, MP h. m. 
Sun's R. A. April 25 at Noon 2. 12 
And for 15 Hours more 2 
Given Time | 14-45 
Star in the Head of Hercules 16.59 


; 2 
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, 
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DESCRIPTION and USE 


O F 


HADLEY'S OCTANT. 


1. The Deſcriptions 
TH k Arc of this noble and uſeful Taſtrument conſiſts 
of I of the Circumference of a Circle or 430; but half 


| Dogs by. the nature of RefleRions anſwer to whole 
ones; and therefore the Arc is graduated into go equal 


parts, which are ſo many Degrees ; ; and each Degree is 
divided into three parts of 20 minutes each, which by the 


| help of the Vernier or Nonius on the ſloped fide of the 
Index, is again ſubdivided into Minutes of a Degree, by 


which the poſition of the Index may be known to 4 Jingle 
Minute, or even a quarter of a Minute. 


The Diviſions on the Arc of ſome of thoſe Quadrants 
are diagonally divided, but the Vernier's Scale is by far 


preferable to this Method and much more accurate, 


Tus Length of the Vernier is equal to 70 which is di- 
vided i into 20 equal parts, but the fame number of De- 
Srees on the Limb of the Inſtrument are divided into 21 
equal parts, and conſequently the exceſs of one of the Di- 
viſions on the Vernier above one of thoſe on the Arc is 1 
Minute, the Difference of the two firſt Diviſions will be 2 
. 8 e 
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Mlinutes, &c.; conſequently in whatever place the Ver- 


nier's Scale ſtands, one of its Diviſions will always Rand 


againſt a Diviſion on the Limb. 


Ir has ba obſerved, that the Arc or Limb of the 
Quadrant is divided into go?,, numbered o, 10, 20, &c. 
and each Diviſion into 3 parts each 20 Minutes, and is to 
Le Read thus 19, 19.20/, 19.40', 29, 29. 200, Kc. obſerving 
to Read to the Divifion that the Pointer of the Vernier 
lait pafled over; then the Vernier wall. give the number 
©: Minutes more to be added to the Diviſion laſt paſſed 
by the Pointer. Thus, fuppoſe the Pointer of the Vernier 


Palled aver 15? and two parts, or 189. 40“, and ſtands 


ſomewhere between 130. 40 and 162, then obſerve what 
Dieiſion or Line on the Vernier, coincides with any Di- 


viſion or Line on the Arc; r 15 on the Vernier, 
then 15 Minutes added to 139. 40/ gives 150. 55 for the 


meaſured Altitude or Angular Diſtance. Again, ſuppoſe 
the Pointer of the V has paſſed over 350, and ſtands 
between the Diviſions of 20 and 40 Minutes, and the 


12th Diviſion on the Vernier ſtood againſt a Diviſion on the 


Arc, then the meaſured Altitude or Angle will be 355. 320 
&. of others. | 


Tue Lader is a flat bar moveable on the Centre of 


the Inftrument, upon which is fixed a Speculum ſet in 
braſs, to receive the firſt Image of the Sun or other 
Ob;ett, and reflect it on either of the inen 


Tur Rae WY in 78 * Gade is 
placed next the Dark-glaſſes, and from it the Eye receives 


the Image of the Object by a ſecond Reflection; it is ſet 


1:2 braſs work, that it may at any time be placed perpen- 
dicular 
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Jiculor to the Plane of the Inſtrument, if the ſame by 
warping or other accident, ſhould be removed from that 
,oftion.. It can alſo be turned round, ſo as to make its 
Gr Face Parallel with the Surface of the Speculum. when 
the Index ſtands at © on the Arc. 


Tu other Horizon-glaſs aſed for the back Obſervation. 

is placed fartheſt from the Centre, and with juſt ſuch 
biak work as the former, to ſet it both perpendicular and - 
at right Angles to che Index-glaſs. 


THe Dark-o14 ſſes or Screens, are thoſe placed neareſt 
the Centre. of the Inſtrument, the one Lighter and the 
other Darker, to be uſed ſingly or both together, as the 


Sun's brightneſs may require. 


Eck of the Obſervations has a Sight-Vane belongs 
to it. In that for the fore-Obſervation are made two holes- 
to direct the placing of the Eye. The back Obſervation- 


requires but one hole. 


THERE is a great nicety required in the Glaſſes, which 
ought to be perfectly free from Veins, but above all very 
Flat, and of an equal Thickneſs, that thereby both Sur- 
faces may be directly parallel to one another, in order to 
have but one Image by Reflection. The Dark-glafſes 
muſt likewiſe be very True; however they do not re- 


quire the ſame exactneſs as the former which gives the 
Reflection. 


To know whether the Glaſſes be good, take notice of 
any bright Image, as the Sun, ſeen after the two Reflec- 
tions, and if the Edges appear perfectly ſharp and diſtinct; 
and in one, the GIRL may xa relied « on as good; if 
otherwiſe, not. 


H 4 5 Tov 
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To Adjuſt the Quadrant, 


To adjuſt the Quadrant, ſignifies to ſet the Index-glaſs 
perpendicular to the Plane of the Inſtrument, if its Frame 
ſhould be warped, and then to bring the Horizon-glaſs 
for the fore Obſervation parallel thereto. The former of 
which may be done as follows, and the latter accurately 
by the Sun. | 


1. To Adjuſt the Index-glaſss 


Hot.v the Plane of the Quadrant in an Horizontal po- 
ſition, with the Index- glaſs near the Eye; look right down 
the Quadrant in ſuch a manner, as to fee the Arc of the 
Quadrant direct, and at the fame time reflected by the 
Index-glaſs; then if the Arc ſeen direct together with its 
reflected Image, appear to be in one Line, the Speculum 
is truly Adjuſted, If not, it muſt be rectified by means of 
the Screws placed at the back thereof, and it is eaſy to diſ- 
cover which way the Inclination is, by preſſing the Index 
glaſs with your Thumb while you obſerve the Arc. 


2. To Adjuſt the Horizon-glaſs for the fore Obſervation. 


To adjuſt this Glafs, is, to bring its Axis parallel to 
the Axis of the Index-glaſs, and this is beſt done by the 
Sun, thus: | i 


Ser the Pointer of the Vernier to O on the Arc, hold 
the Quadrant horizontally, and meaſure the Diameter of 
the Sun with the Index firſt on the quadrantal Arc, and 
then on the extra Are; if the two Diameters are equal, 

| | the. 
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the Horizon-glaſs is adjuſted ; but if they are unequal, 
turn the Horizon Lever a little one way or the other, till 
upon Meaſuring them again, they are found equal; or, 
if the Error be ſmall, and you do not Correct it by the 
Lever, take I the difference between the two Diameters 
for the Correction of Adjuſtment, to be ſubtracted {from 
all Obſervations) if the Diameter meaſured with the Index 
upon the Arc, is greater than that meaſured. with the In- 
dex off the Arc; but added, if the contrary. 


How to Meaſure the Diameter of the Sun. 


Ser the Pointer of the Vernier to O on the Arc, hold 


the Quadrant horizontally, and by the Index, bring the 
reflected Image into external contract with the direct Image 
and note the Minutes cut by the Vernier; then bring them 
into contraſt on the oppoſite ſide of the direct Image, and 
note the Minutes; then 2 Z the difference of theſe Diame- 
ters will be the Error of be applied as be- 
fore. 8 | f 


1 


NOTE. 


Ix Reading off th kad Minutes on the extra Are, res 
member to take their rates rag to 90, of what the 
Vernier ſhews. 
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ON THE 
USE of the QUADRANT. | 


To take the Altitude of the Sun by a fore Obfreation. | 


1 BE Quadrant Pies adjuſted, turn in the Den ade, 
or only one of them if the Sun is not very bright; turn 
your Face directly to the Sun, hold the Quadrant in a 


vertical poſition, that is, in a Plane paſſing through the 
Zenith and Centre of the Object with the Arc downwards, 


and direct the fight to that part of the Horizon directly 
under the Sun, through the tranſparent part of the Hori. 
zon-glaſs; at the ſame time move the Index to bring down 
the oh Image of the Sun towards the Horizon, uſing 
either his upper or lower Edge; then ſwing your Body 
gently from fide to fide, and if the obſerved Edge of the 


Sun do not cut, but juſt touch the Horizon, the Obſerva- 


tion is well made; then the Degrees, Minutes, and parts 
of a Minute, on the Arc, gives the Altitude of that Edge 
of the Sun whieh was brought to the Horizon, called the 
ob ſerved Altitude. 


. Altitude of the Moon is taken in the ſame manner, 
only remember to bring that Limb of the Moon into con- 
tract with the Horizon, which is round and well defined, 
whether it be the upper or lower Limb, 


( 155 ) 


To take the Altitude of a Star. 


Ser the Index at O, and hold the Quadrant in the ſame 
manner as before, look directly up at the Star and tranſ- 
parent part of the Horizon-glaſs; then will the Image of 
the Star by Reflection be ſeen in the filvered part right 
againſt the Star ſeen through the other part. Move the 
Index forward, and let the Centre of the Quadrant deſcend. 
as the Image defcends, to keep it in the filvered part till 
it is brought down in a Line with the Horizon ſeen thre*. 
the tranſparent part, and the Obſervation is made. 


How to hold the Quadrant. for taking the Angular Diſtance 
Between the Moon and the Sun or a fixed Star. 

Is taking the Angular Diſtance between any two Ob- 
jects, the Quadrant muſt always be held ina Plane paſſing 
through the Eye of the Obſerver, and the two 8 8 
whoſe Diſtance 1 is required. 


Fox Convenience the Quadrant muſt ſometimes be held 
with its Face uppermoſt, at other times with its Face 


do nwards. 7 


1. Wrtx the Quadrant is to be held with its Face up- 
permoſt, it maſt be ſupported by the Right Hand, and the 
Index governed by the Left; and the Motion of the Index 
forwards bring the Right Hand Object, by Reflection, into 
Contract with che Left Hand one ſeen directly. 


| 2. WI HEN the Angle f is to be taken with the 1 , 

inv N or with the Face downwards, then it muſt be 

deld and ſupported by the Left Hand, and the Right re- 
| | | ſerved 
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terved for governing the Index: then the like Motion of 
the Index will bring the Left Hand Object, by Reflection, 
into Contract with the Right Hand one ſeen directly. 


Tux RETORR in North Latitude, the Quadrant is to be 
uſed with its Face upwards, when the Object to be ſeen 


by RefleQtion i is to the Right Hand, or Weſtward of that 


ſeen directly. But when the Objed to be ſeen directly, 
lies to the Weſtward of that to be ſeen by Reflection, the 
Quadrant i is to be uſed with its face downwar * 


"How to examine the Angle of the Quadrant. 
As a readinefs in the uſe of the Quadrant both ways is 


only to be obtained by Practice, which the learner may 
make familiar to himſelf by obſerving the poſition of Land 


Objects: the Angle of the Quadrant may alſo be verified 
in this Manner; firft, by adjuſting the Glaſſes as before 


directed, and then taking at one Station 8 or 10 Objects 
comprehending a whole Circle, beginning with any one of 
them, take the Angular Diſtance of the 1 it, and 2d, the 2d, 


and gd, &c. ail round, obſerving that the greateſt Angle 


do not exceed 909; then add the Angles together, and if 


the Sum amounts to 360 exactly, the Angle of the Quad- 
rant and its Graduations may be depended upon as accurate, 


If the Eye is aſſiſted by a Magmfying Glaſs of 14 or 2 


Inches Focus, the meaſure of an Arc may be read to great 


accuracy. 


To meafure the Diſtanct between the Moon and Sun. 


Texx down one of the Screens, and hold the Quadrant 
Þ, for a fore Obſervation, that its Plane fhall paſs through 


the 


nt 


e 


( 157 ) 


the Sun and Moon, Jook at the Moon directly through the 
tranſparent part of the Horizon-glaſs, and keeping her 
there, gently move the Index till the Sun's Image is 
brought into the ſilvered part of that Glaſs; bring the 
neareſt Limbs of both Objects into contract, and let the 
Quadrant librate a little on the Lunar Ray, whereby the 


sun will appear to riſe and fall by the ſide of the Moon; 


and in this motion the neareſt Limbs are to touch one 
another exactly, by moving the Index; when this is effect- 
ed, the Obſervation is made; and the Degrees cut by the 
Vernier will fnew their Angular Diſtance, 


1 Between the Moon and a Star. 
Ir the Moon is very bright turn down the light Screen, 


and direct the Plane of the Quadrant to both Objects; look 
at the Star as in a fore Obfervation through the clear part : 


of the Horizon-glaſs; keep it there, and by moving, 
Index bring the Moon's Image into the filvered part 


of the ſame Glaſs ; let the Quadrant gently hbrate'on the 


Star's Ray, and the Moon will appear to rife and fall by 


the Star; between the librations move the Index, till the 


Moon's enlightened Limb is exactly touched by the Star, 


and the Obſervation is made. 


. y * 


1 Tux following Appendix is added to fave the Rea- 
der the trouble of purchafing an Ephemeris for 1791, for 


| which Year all the Obſervations, in this Work are made; 
as it contains every particular that has been uſed, or will 


be wanted for the Solution of the exercifing Examples, 
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How to Conſtruct a Table of Meridianal Parts. 
RULE, 


Tur c of I the Complement of the given La- 


daa Pr titude abating Radius, divided by 126331 1438734, (the na- 
At. . tural tangent of 519. 38/.9“ being the Angle which the 
tn Rhumb-line makes with the Meridian) gives the Meridianal 
eg parts anſwering the propoſed Latitude; and in this man- 
= ner may a Table be e to every Degree and 
* n of the Meridian. N 
— W rap 
55 Ir the Table of Logarithm 8 conſiſt only of 6 
Places of Figures beſides the Index, let the Decimal in 


the Diviſor be placed 25 126 33, if ſeven 2 thus 
12693, Kc. ö | 


ReguviRED the Mer. Parts for Latitude 280“? 


7S9% 8 4 


—_— $ IT, 
Late IO | * 
Co-Lat. 8 8 
30. 4⁵ its Cot. = 10. 4585767 
10. 


1263: 3 ly wa 1 85 2 
ine Meridiabal parts required. ) 07 


Ts + 
ON 


THE MAGNET. 


Tur Magnet or Loadſtonc, is a rich, heavy, Iron Ore, 
of a hard Subſtance, duſky grey Colour, with ſome mix- 
ture of reddiſh brown, _ . when b 


Tu two ende of a dn, when it is 8 formed, 
are called its Poles; and when it is placed on a Pivot, in 
juſt Equilibrium, one end will turn towards the North, 


and is called its North Tele, and the otner end the South: 


Pole. 


Ir the end of a ſmall Iron Bar be rubbed egainſ one 
of the Poles of a Magnet, it is ſaid to be Touched and is 
then called an Artificial Magnet; to make which, conſult 
Mr. Canton's method in 47th Volume of the Philoſophical 
Tranſactions. And, if ſuch. a Magnet be ſupported on 
a Pivot, it is called a Magnetic Needle ; one end of it 
turning toweres the North, and the other towards the 
South. 


A wEEDLe which is touched will incline towards the 
Earth, and that is called its Inclination or Dipping, and 


to prevent this in the common Compaſs, the end which 
is not ebe is made ſomething heavier, by which it is 


kept 


(- 404. -} 


kept in Equilibrio. Under the Equator the Needle has 
no Inclination, being — attratted by the two Poles 


of the Earth. 


Tur Indinaricn of the Needle is not always the ſame 
in different * nor in the ſame Place at different 


T1 imes. 


Tn Declination or Variation of the Magnetic Needle 
is different in different parts of the Earth, and in the ſame 


7 art at different Times: For inſtance, the Declination of 


the Needle at London in the Year 1 580, was 119.15 Eaſt, 
in the Year 1657 there was no Declination, that is, the 


Needle ſtood exactly North and South. At prefent, the 


Declination is more than 23? Weſtward. 


Tus Inclination of the Needle when it was firſt obſerved 
in the Year 1576, was found o be 719.3070; at n. in 


is between 74 and 750 . 


ON THE 


AZIMUTH COMPASS. 


— 


* 


BrsipkEs the common Sea-Compaſs, there is another 
called the Azimuth-Compaſs, whoſe uſe is to take the 
Bearing of any Celeſtial Object when it is in or above the 
Horizon, This Compaſs differs in no reſpe& from the 


— 


other, only the circumference of the Card or Box is divi- 


ded into Degrees; : and there 1 is fitted to the Box an Index 
with 
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with | two Sights, which are upright pieces of Braſs placed 


diametrically oppoſite, having Slits down their middles 


through which the Sun or Star is to be viewed at the time 
of Obſervation, 


Tur Azimuth-O ompaſs i is particularly ufeful for finding 


the follow! ing . 


1. The Magnetic Amplitude. 


Move the Box about till the four Cardinal Points of 
the Card coincide with the four lines in the fide of the 


Compaſs Box ; keep the Box ſteady, and turn the Index 


till the Centre of the Sun at its Riſing or Setting, is ſeen 
through both the Sights; then the Degrees between the 


Eaſt or Weſt Point of the Compaſs, and that end of the 


Index pointing to the Sun, Will be the _ _ 


| tude. | 


wi 1I. The Maguctie : zimuth, 


Set the Box ſo that the four Cardinal Points 5 the 


Card, ſtand oppoſite to the four lines in the Compals 


Box ; hold the Box in this poſition, and move the Index 


till (the Sights being directed to the Centre of the Sun) the 


ſhadow of the String joining the Sights fall directly along 
the middle line of the Index; then the Degrees in the 


Arc, intercepted between that end of the Index next the 


Sun and North or South Point of the Card, according as 
the Latitude 1 is North or South, Vv ul = the Magnetic 


Azimuth. 


I 


( 


I the Sun does not ſhine ſtrong enough to give a dit. 
{int ſhadow, look through one of thé Sights, and move 
the Index till the String cuts the Sun's Centre, and the 
intercepted Are as before, gives the Azimuth, What has 
been ſaid of the Sun, in like manner is applicable to the 


Stars. 


"1 


'Wurx there is a rough Sea, and the Ship yaws much, 
the Obſervation is belt performed by two Perſons ; and if 
the Card vibrate much, take the' middle Degree between 
the Limits to ant the vibration reaches. 


Wuen the Manat Add of any „Object is obſerved | 
Its Altitude mult alſo be taken at the ſame time, 


Il, The Leeways DTS 4 


Te ax the Latente about until you 828 the Wake 20 
the Ship either over the Sights or parallel to them; then 1 
the Point of the Card, (which is cut by the Vertical line 
in the Box) which is neareſt to you, is the true Courle ; 
the difference between that, and the Courſe given by the 


the Company in the Bittacle is the py EO 
als | F 
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7 T A B L E 
07 the SUN's DEC LINATION for the Years 


1789, 1793, 1797, 1801, 1806, 18069, 1813 


FIRST AFTER LEAP- YEAR. 


— — 
GW © 


14121.11 
15 
1620.48 
17 
18.20.23 


119 20.11 


ie 


— 
0 85 
| 


"+ 
2518.46 
26 18.31 
27 1515 
28:18. 0 

2917.43 


3017.27 


31117.10 


_— 

OO OW i» » 0 MD }- 
to 
Fo 
UW 


- | FEB, 


MAR. 


APR, 


—_—. 


MAY. JUN E þ ULY 


| 


I. P. N. 
16.53 


111021.42 
121.21 


11.43 


10.38 
10.17 


— 


South. 
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0/ the SUN's DECLINATION for the Years 
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SECOND AFTER LEAP-YEAR, 
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5 07 the SUN's DEC LINATION for the Years 
1789, 1793, 1797, 1801, 1805, 1809, 1813 


FIRST AFTER LEAP-YEAR. 
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3.21 
2.58 
2.35 
2.12 
1.48 
1.25 
1. 2 


0.38 
0:15 


South 
0. 9 
0.32:11.51 
0.55112.11 


1.19 

1.42 
* 
2.29 
2.53 


18-15; 8.36 


W 


1 


7.52 


5.16 


4. 7 
3.44 


D.. 
3.1 6 
3.39 
4. 3 
4.26 
4.48 
5.12 
3.35 
5.58 
6.21 
6.4 
7. 
7.28 
7.52 
8.14 
8.36 
8.58 
9.20 
9.42 

10. 4 


10.47 
11. 


11.30 


12.32 
12.53 
13.13 
13.33 
13.53 


£117.31 
17.47 * 7 


1938 


9120.13 


14.51 


15.28 


B. NI. ö. 
14.3121. 


15. 9122, 


16.22 
16.40 
16.57 
17.14 


18. 3 
18.34 
18.49 


19.19 
19.46 
20. 0 
20.25 


20.38 
20.49 


21.23 
21.33 


15.46122.% 


16. 4/22. 


19, 4 


l 9.33}. 


21. 112 
21.122 


21.43; 


| 


1 to) to:to to109 


£3. ik 9 K9 tqOQ dS0:MSH 


r _ G 


179%, 


{ 
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A TABLE 
Of the SUN's DECLINATION for the Years 
1796, 1800, 1804, 1808, 1812, 1816, 


BEING LEAP-YEAR, 


115 274A 
< 

V South, 
* ö : 


5 
| JAN. FEB. NAR. Ark. 
————— —ä—— 


South, out. 


D. NI. 
1. 
2.22.56 
3 29; 50 


IS 


>a 
BY 7 tu 1 
ty to 


CO = 


8 22.151 
G y 3) 7 
10.21.58. 
1121. 40 
1221.39 
13.21.29 
14 21.18 
1521. 
16.20.56 
17 20.45 
18 20.32 
19 20, 


20 20. 7 


8 


22 19.40 
23 19.26 
2419.12 
þ 
26118, 42 
27 18. 27 


2517.55 
3017. 39 
31117 22 


1112.40 


2011.16 


2518.57 


2518.11 


D. M. D. A. 
17. 5 711 
16.48 6.48 
16.30 6-25 

12 6. 2 
5,39 
5,16 
4.52 
14. 0 4.29 


13 .20 
14. 0 
13.41 
13.21 
13. 0 


12.19 
11.58 
11.37 


10.54 
10.32 


10.11] 
9.49 
9.27 


7.57 
4. 9 
2 


10.28 


f 


North. 


North. 


D. NI. D. AI. 
4.56 15.22 
5.19/15.40 
5.41115.57 
6. 416.15 
6.27:16.32 
6.50/16.48 
7. 1217, 5 
7.34 17.21 
7.57J17.37 


| $.19]17.52 


8.41018. 8 


9.24 
9.46 
10. 7 


18.37 
18.52 
19. 6 
19.19 
19.33 
19.46 
19.59 


10.49 
11.10 
11.31 


11.51 
12.11 


20.11 
20.23 


20.35 
20.46 
13.1120.57 
13.30 21. 8 
13.50 21.18 
14. 921.282 
14.27 21.37 
14.41.46 
15. 421.55 
22. 4 


12.31 
12.51 


I'VE 
MAY 


— . 2 — — —ͤ— | 


D. M. D. M DMD 
22.12 23. 4 
22.19 23. 0 
22.26 22.55 
22.33 22.49 
22.40 22.44 
22.46 22.3 
22.51 pe 
22.57 22.24 


9. 2118.23 


23.28 4 9 


23. 818. 19, 


UN EU ty. ave. 


North, North, | North. 


1 


M. 
17. 49 
17 33 
17. 18 
17. 1 
16.45 
7116.28 
16.12 5 
15.54 
15.37 
15.19 
15. 1 
14.43 
14.25 
14. 6 
13.47 
13.28 
13. 9 
12.49 
12.30 


23. 122.17 
23. 6022. 9 
23.1022. 1 
23.142152 
23.17 21.43 
23 20/21 34 
23.22 21.25 
23.24 21.15 
23.26.21. 4 
23.27 20.54 
23.27 20.42 


f 


23.28 12.10! 0 


| North. 


20.31 


23. 25/19, 42 10.48 

23.2319 2 10.28 

23.21;19.16'10. 7 
23.19j19. 2 2 9.45 
23.16'18 48 

23. 12 18.34 9. 3 


8.41 


18. 4 


11.50! 0.21: 11. 3 
South 
23.27 20. 7 11.300 0. 3 11.25 


3.26 19.55 11. 9 0.26 11.46 20.35 23.26 
0.50 12. 6.20.47 23.25 


9.24 


8.19 


Ger. |xov. 


x 


SEPT. 


— vF— 


4 | 
South. Bi 9h 


P. NI. P. NI. 5. D.M, 
7.58, 3.33/14.4 
7.36; 3.57 13. 5 
7.14 4.20 15.23 
6.51 4.431542 
6.29, 5. 6/16. 0 
6. * 5.29 (16.18 

5.526.355 

6.1516.53 
6.38 17.10 
7. 1117.27 
7.23|17.48 

74617. 59 
8. $118.15 


5. 41 
4.59 
4.36, 
4.13: 
3.50 
3.27 


South, 


21.59 
22. 

22.16 
22.24 
22.31 
22.38 
22.45 
22.51 
22.56 
23. 

23. 6 
23.11 
23.14 


3. 4 
2.41 
2.17) 9.15 
1.54 9.37 
1.31 9.59 
1. 7.10.21 


. 


0.44 10.42 


8.31 18.31 


19. 1 


19.29 


1.13 12.27 20.58 
1.37 12.48 21. 9 
2. 0 13. 821 20 


2.23 13.28 21.30 


2. 47 13.43121.40 
3.10 14. 7 21.50 
14.271 


8. 53 18. 4623. 2 
1123.23} 
23,25 | 
23 26 
19.43:23.27 


4 


19.57 23.28 
20.10 23.28 


| 


20.22 23.27 


DEC ; 


DM. 


23.18 


23.23 
23.21 
23. 18 


r ˙⁰ůw̃ꝛu»„»»! :ʃ¾Xͤ—ʃBᷣ⁊i: 


( 168 } 
A E 


N | 4 

B | 2 6 

„ SEMIDIAMETER or THE SUN. 
1 „ ä 

1 530 ant traps. 3 f 

. Month. | Days. Pon Month. | Days. | Semi-dr, 

b „ * 2 9 ö | 3 

ö JAN. | 1 | 16.19 -JJULY. | -1 -|-t547-- 

1 | | | 7 | 16.19 -J--v7* 4-457 » 

4 | 13 | 1619 | 18s -| 1547 

[! | s 46488; 19 || 15.48 © 
JFF. 25 15.48 

4 | _ [FEB, 1 | 16.16 AU. 24 15 
1 3 7 | 16.16 - 7 15.50 

1 TTC 13 1 

i % Kb 

Þ | ©: 74.585 4. 3612 5 295 15.53 

q PMARCH.| 1-.| 16.11 E. 1 1 :1%53 3} 

ls. 3 941169 7 11.456 

F 1 13 16. 18 15.58 

ji 19 1 16. 6 19 15.59 

Wo 216. 4 122 16. 1 

( APRIL. | 1 | 16. 2 FOCT. 1 .| 16. 3 

| ee 7 - 1c kSe#$1 

* 13 15.59 13 16. 6 

* 19 15.38 19 16. 8 

F 25 | 15.56 23 1:16. 8 
$ MAY. {| - 1 | 15.55 Nov. t-11611 5 

1 _ 7 13.38 7: 11648. 

it 1 182 13 16.14 

is 19 -| 15.51 1s 4.186645" 

i | 23 453.49 ? 25 16.16 

| _ = JUNE. 1 |. 1549 :]DEC. f 1 | 1647 

it | 4.2 1.1548 i 4.7 F-16897 

i 13 15.48 1313 16.18 

If 1 | - 19 15.47 19 | 16.19 

5 5 . 125 ! 15.47 1 25. 1: 16.19- | 
| Tur above Table will be found ſufficiently accurate, for 
5 correcting the obſerved Altitude of the Sun to find the 
. Latitude; and indeed may ſerve in all Caſes for deter- 


mining the Longitude. 


ABLE 


OF THE 


* 


| LATITUDES or PLACES, | 
ee 


WITH THEIR 


%. 


LONGITUDES; 


7 


FROM THE 
MERIDIAN of the ROYAL OBSERVATORY, | 7 


AT. „„ 


1 C r ET TH 
the | 1 i 5 
ter- 


— p + ta cs 

as 2 - 27 
2 —— 1 4 

LT 3 32 K 


$4 206. 1 > 


* 


——— — a abr —k 
„ 
e eee 


cm) 


Names OF PLACES. [ Cont. | Seaor Country. | 


Latitude. | Longitude, 


8 


A. 8 © 9 0 9 37 1 
Abbeville Europe France 50 7 INI 14945 K 
Abo Europe Finland 60 27 10 N 221330 x 
Achem Aſia Sumatra. 5 22 ON 8334 0 
Adventure, Bay Alta N. Holland 4323 0s 147 30 Ox 
Adventure, Iſle Alta Pacithe Occan [17 5155s [1441745 w 
Agde Europe France 431857 n| 328 11 K 
Agen Europe France 4412 7 NJ 03549 KE 
St. Agnes, Lights Eu zope Scillies 49 56 O 646 0 w 
Agra Alta India 26 43 0 N | 76 44 O E 
Aire Europe France 43 31 35x| 01626 wh 
Al Furope France 13 3135 N 52615 K 
Alby Europe France 43 55 A4 N 2 845 x J 
Aleppo | Alla Turkey 35 45 23 N 37 20 0x J 
Alexandretta Alla Spria 36 33510 N 3620 OE 
Alexandria Attica Ee gypt 3111208 301630 E 
Algiers Aftica {Algiers 36 49 30N; 21245 K 
Amboiſe Europe France 47 2454N{ 059 7 E 
Ambrvm, Ille Alia Pacific Ocean 116 930 8 168 1230 K 
Amiens Europe France 49 5338 N | 217 56 K 
Amiterdam Europe Holland 52 2245 N 44530 K 
Amiterdam, Iſie jAfia Pacific Ocean 21 9 0s 17446 0 w 
Ancona Europe Italy 143 37 54 N, 133030 4 
Angers Europe France 47 28 8N 03352 W 
Angouleme- Europe {France 4539 8N. O 845 K 
Angra Euope Tercera 38 39 ON 271215 w 
Annanocka Alta Pacific Ocean 20 16 30 8 1743030 w 
St. Anthony's, Cape America Staten Land 5446 45 8 
Artibes Europe France 43 3450 7 830 
Antigua, St. John's ica Carib. Sea 17 430N 6290 w 
Antwerp Europe Flanders 51 1315N; 42245E 
Anvers Europe |Netherlands 5113 15 N 42415E 
Apa, Iſle Atta Pacific Ocean 16 46 15 8 1682730 K* 
AraQa Atta Turxey 36 1 ON; 3850 OE 
Archangel Europe Ruſlia 643+ ON 3855 QE 
Arica America Peru 18 2638 87111 0 W 
Arles Europe France 43 40 33 * 438 OE 
Aras | Europe France 50 17 30N| 24612E 
Alcenſion, Iſle Africa |S, Atl, Ocean 7 56 308 142115 W. 
Athens Europe Turkey 38 5 ON; 2335230 KC 
Auch Europe France 43 38 46 N| 03436 E 
t. Auguſtin Africa |Madagaſcar 23 3529 8 43 8 0E 
Aurillac Europe France 44 55 108 227. 0 W 
Aurora, Iſle Alta Pacific Ocean 113 8 0816817 OE 
Autum Europe France 46 5646 N| 418 8 * 
Auxerre Europe [France 47 47 54 N] 33420 K 
Auxonne [Europe France 47 11248 523355 
Avignon Europe {France 43.57 25 ] 44833 
u ranches Europe France | lag 4118 N! 12238 * 


\ 


—_ —_— 


(298-3 


\ Cont. [Ser or Country. | Latitude, | Longitude. 


— — 
Names of Places. 


ö 
| . | B. . 0. 5 35 | 
Babylon, Ancient Aſia Meſopotamia [33 0 Own, 424630 f | 
Bagdad Aſia [Meſopo:amia 33 20 On | 434530x 
FBatalore Atta {India 21 20 Ox |} 86 O Or 
Balabea, Ile £ ſia N. Caledonia 20 7 Os 16422 Os 
Banguey, Peak Aſia Malacca 718 ON 1171780 
Barbas, Cape Africa Sanhaga 22 15 320 N 1640 Ou. 
Baibuda. Ulle {Amery Atlant. Ocean | 17 49 45 N 6150 Ow 
Barcelona Europe Spain 4126 ON 213 Ox 
Barnevelt's Ille America Terra d. Fuego | 5549 Os | £658 Ow 
St. Bartholomew, Ye Ala N. Hebrides 1542 Os 16717305 
Baſil Europe Switzerland 47 35 On 72930 
Baſſa Terre America Guadaloupe 135930 % 615915 
Batavia Alia Java 610 Os 106 5115r 
Bath Europe England 512230 N 22130 u 
Baycux Europe Fance 49 16 30 N 0425lw 
Bayonne Europe France 4329 21 N 130 6w | 
Beachy Head Europe England 50 44 30 01940 
Bear, Iſle America Hudſon's Bay 5434 ON|j 79 56 Owl 
Beauvois Eu rope France 49 26 2N 2 442K 
11 Belle, lile Europe |France 47 17 30 8 630w 
1% Bembridge Point Europe |Ifle of Wight 50 40 15 1 44% 
41 Bencoolen Aſia Sumatra 349 38 102 Q Os 
us Berlin Europe Germany 523230 N 1326 15 
* Bermudas, Iſle America Atlant. Ocean [3235 ON| 6328 00 
* Beſanſon Europe France 47 1345 N 6 2405 
1 Beſiers Europe France 43 20 41Nx 312356 
' 1 Blanco, Cape Africa Negroland 20 55 30 N 1710 OVJf 
* Blanco, Cape America Patagonia 47 20 08 | 6442 OW! 
15 Blois Europe France 47 35 19 N | 11950 | 
* Bojador, Cape Africa | Negroland 26 12 30 N 1427 0 
1 Rolabola, Iſte Aſia Pacific Ocean 16 32 308 [15152 O. 
F Bologna Europe Italy 4429368 [ 112115 
3a Bolſchereſkoi Aſia Siberia 52 54 30 N 156 37 305 
if Bombay 8 Aſia India 18 56 40 N 7238 OE 
1 Bonaviſta, Ifle Africa [Atlant Ocean 16 6 ON 2247 15 
1 | Boſton America [New England 4225 ON] 7037 15 
i Botany, Iſland Alta N. Caledonia 22 26 40S [167 1645 
| Bologne Furope [France 35043318 J 136447 
33 Pourbon, Iſle [Africa Indian Ocean 2051438 5530 OE 
vi Bourdcaux Europe France 4450 18 N 03449 V 
| Bourges Europe France 147 458X | 22326 + 
F Bre ſlaw Europe ISileſia 51 3 OR 17 8458 
F Breſt Europe | France 48 22 55% | 43050V% 
| Bridge-Town America Barbadoes 13:5 OK 594445 * 
bd St, Brieux Europe | France 483121%| 24817% 
| Br iftol, Cape America Sand w. Land |59 2305 | 2651 0 
| Bruſſels Europe Brabant 5951 ON 421457 
Buenos Ayres America iBraf(Vl 3435 265 | 5881 t5 * 


— 


— 


* 
— 2 ID 


( 7) 


*Rames of Places. | Cont. . Sea or Country | Latitude, ] Longitude. 
| EVE 
Bukaroſt Europe Walachia J 44 26 45 v 26 8 On: | - | 
Buller, Cape America S. Georgia 53 58 308 | 3740 Ow F il 
Burgeo, Illes America Newfoundland |47 36 20 ] 57 36 30 w 1 
Burlings Europe Portugal 139 20 ON 93645 w | 
G5 ? j 
Cabello Port America Terra Firma 103050 N 6732 Ow Il 
Cadiz Europe {Spain 3631 78 [ 611530w l 
Caen Europe France 491110N| 02147 w 1 
Cahors Europe France 4426 4x] 12651 K | 1 
Cairo Africa | Egypt 30 2448] 3127 15s | 4 
Calais Europe France 1505731 8[ 1503623 | | 
Callas America | Peru 12 1538 7658 Ow 
Calcutta, F. William Aſia India 223445 W] 88 29 30K 4 
Calmar h Europe . 564030 N 16 2145 K 1 N 
Cambray Europe { France 50 1032] 31341 K 4 
Cambridge Europe | England 921236N] 0 415 | 
Cambridge America | N. England 4225 ON 7110 Ow 1 
anary, Iſle, NE Point Africa | Canaries 28 13 Ox| 15 38 45 w '} 
Candia, Ifle Europe | Medit. Sea 351835N| 2518 OE — 
Candlemas, Iſles [America Sandw. Land 457 10 08] 2713 Ow. 1 
Canſo, Port America | Nova-Scotia 4520 7 N 6055 OW 4 
Canton Aſia China 23 750 113 215 1 
Carleſcroon Europe Sweden 5620 ON 1526 15 2 i 
Carthagena Europe Spain 13737 ON 1 8 30 : 
arthagena America | Terra Firma f102635x| 75 26 4 0 1 
Caſan _TAfa Siberia 354358 *] 49 8155 | 1 
ailel Europe | Germany 5119 48 929 OK |} 
Caſtres Europe France 43 37 108 21445 1 
Pt. Catherine's, Ile {America | Atlant. Ocean 27 35 08 4917 O 74 
Cavan Europe Ireland 545141Nj| 723 OW F. 14 
Cayenne America Iſle Cayenne 456 ON 5215 OW l 
Cette Europe | France 4$32351N] 342 7E | 
hallon Europe | France [464650N| 451258 (| 
Chälons Europe France 18 57128] 42212 1 
Chandernagor Aſia India 225126 N [ 88 2915 K 1 
5. Charlotte Sound Aſia N. Zealand 41 5588 | 1741332E ö jd 
Q Charlotte Foreland!Afia N. Caledonia 12215 081671245 E | 
2 Charlotte's Cape America |S. Georgia 15432 08 36 1130 1 | 
Charlton-Ifle America | Hudſon's Bay. 52 3 ON| 79 5 O 1 
Chartres | Europe France 48 2649N] 128 554k | | ; 
Cherbourg | Europe | France 493826N]| 138 111 1 
ariſtmas Sound America | Ter del Fuego 55 215788 70 250 | | 
t Chriſtopher's Iſle America Caribean Sea [1715 ON 6243 OW 
Churchill River [America Hudſon's Bay 58 47 32%| 94 730 W 
vita Vecchia Europe Italy | 42 524N}] 1146 15 * 
Cape Clear eee Irelaneg 15118 o 9 930 w 


- 


=> —— w 


8 4 * 1 mw 3 Lu i * * TY -. > 2 > be * — 7 — |" * 
— SES: 22 2 . Ce OPT PE Yao —— oy © « A 
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Names of Places. |. Cont. 


(Sea or Country. | Latninde. | Longinde? 


ologne 


Dantzic = 
Daſſen Ifland 
Dax 

St. Dennis 
Diego, Cape 
Dieppe 

Dijon 
Diltengen 
Diſſeada, Cape 


Dol 
Dominique, Iſle 


ungeneſs 
Dunkirs 


$D:i{appointment, Cape America 


America | Atlant, Ocean 


. 


— 


" AS 
3442 Ow 
3 5 7x 
16456 Os 
72211sz 
7 3 02 
78 5 Ox 
249 41 K 
7240 0% 
28 53 49 
123515; | 
711545 
828 15 „ 
167 8 Ox 
31 6 Ow 
1272 
11945 
1950 Oz | 
14 7 Op + 


156647 OE 


121 4 Ox 


183337 x{ 
18 2 Ox 
1 355wl 


6514 Oxwt 
141221 
53 23s 
10 1430 z 
36 15 Ow 
7418 O 
14612 w 
612755 w 
3 447 x 
118 30 x 
12124 
11 345 K 
6 6 30 1 
059 6x. 
22223 E 
166 18 9 


55 530s 
Europe | France | 45 46 45 x 
Aſia Ni. Caledonia 20 30 Os 
Europe France 48 444 N 
Europe Germaay 5055 ON 
Aſia India 756 ON 
Europe France 49 2459 N 
America Chili 36 42538 
America Atlant. Ocean 3457 Os 
Europe | Turkey 41 124x 
Europe Denmark 55 40 45 x 
America Chili | | 29 5426 $ 
Europe Ireland 31 5354 x 
Aſia N. Caledonia 22 5 Os 
Europe Azores 3942 ON 
Europe | France 149 250 N 
Europe Iſſe of Wight 50 46 20 N 
Europe Poland 5010 ON 
Europe Germany 48 329 N 
Europe France 47 1710 N 
Aſia N. Hebrides 1439 3085 
 iAfta Pacific Ocean | 3140 ON 
D. 
{Europe | Poland 5422 Ox 
Africa Cattres | 3325 Os 
Europe France 434223 N 
Africa I. Bourbon 2051 43s 
merica | Ter, del Fuego 5433 Qs} 
Europe France 49 55 17 x 
Europe France 47 1922 x 
Europe Germany 14830 ON 
S. Georgia 54 58 Os 
America Ter. del Fuego |53 4155 
Europe | France 48 33 9X 
Ame:ica | Windw, Iſles 15 1823 N 
Europe Flanders 50 2212 N 
Europe England 51 747K 
Europe France 48 4417 N 
Europe Norway 63 256 10 & 
Europe Ireland 532111 > 
Europe England 50 5220 x 
Europe | France 151 2 AN 
N. Zealand 45 47 27 5 
England 503330 N 


ke 1 16 20 w 


23142 


5530 Ox | 


— 


* 8 — 


( 
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Fu ucux. 'N:nd | 


— eng 
frioowe, Ile Aſia 
lager, and Amertca 
riaburgh Europe 
lrdstone Europe 
lerbrun Europe 
Ir natum, Ille Alta 
Euglih-Road Ana 
W [£:10nangu, Ille Aua 
Erzerum Alta 
Euſtachia, Town America 
Evout's lies [America 
Iecreux Europe 
| Excter Europe 
Falmouth Europe 
Falſe, Cape [Africa 
Falle. Bay Africa 
Farewell, Cape America 
Farewell, Cape Aft 
Facal-Town n [Europe 
Ferdioand Noronha america 
Ferrara Eur pe 
Ferro Iſle, Town Africa 
Finiſterre, Cape Furope 
Florence | Europe 
Flores Europe 
St. Four Europe 
Fe ravenmure, W. Pt. Africa 
Foul, Paint Africa 
France, Iile of ; {Africa 
IFrenctort on tae Main Europe 
Francois, Cape America 
Old Cape Francois America 
Frawenburgh Europe 
Frejus Europe 
Fregel. Cape Europe 
Frieſlind's Peak [America 
Fronſac, Strait America 
kues. Iſle Africa 
3 [Africa 
[Af 


E. 


Pacific Ocean 
| Pacific Ocean 


Scotland 


Eng. Channel 
Frauce 

Pacific Ocean 
Eacowe 
Pacific Ocean 

| Armenia 

| Caribean Sea 
Tex. del Fuego 
France 


England 


F. 


England 
Caffres 
Caffres 
Greenland 
V. Zealand 
Azores 
Brazil 
Italy 


[Canaries 


Spain 

Italy 

Azores 
France 
Canaries 
Madagaſcar 
Indtan Ocean 
Germany 
Hiſpamola 
Hiſpaniola 

| Pruſha 
France 
France 
Sandw. Land. 
Nova Scotia 
Cape Verd 


Nla deira 


Pacific Ocean 


| 


17 11 0085s 


n of Places. Cont. Sca or Country.] Latitude. Longitude. 


6 9- 99 „ 
2124 0s [17430 0 wh 
27 630s [1034645 w 
555757 x 31215 
50 8 ON 424 Ow 
4434 ON 629 On 
2010 0s 170 4 Oz 
21 20308117434 Ow 
1846 30s 11691830 K 
39 56 35 wn} 48 35 45 K 
17 29 Ox] 6310 OY J 
55 3430s | 66399 Ow 
149 124x 1 839 K 
50 44 dnl 334 30 w 
50 8 Ownf 5 230w 
3416 Os | 1844 Ox 
3410 Os | 1833 Or 
5933 O 4242 Ow 
4037 Os [1724130 x 
38 3220 v 2941 5w 
3 56 20s | 3238 Ow [- 
44 54 ON 1136 15 K * 
27 47 20 N 174550 W 17 
42 51 52 N 9 17 10 
43 46 30 N 11 2 Ox 
2934 O 31 0 Ow 
45 155 N 3 3301 
28 4 0x1 143130 w 
17 4014s 4953 OR 
20 9458s 5728 OE | 
49 55 ON 835 OE 
19 46 30 N 7218 Ow 
19 4030 N 70 2 Ow 
542215 N [ 20 730 
4326 3N| 644452 
48 41 3N 6 O OW 
59 2 0S 2655 300 
45 36 57 NJ 611930 w 1 
14 56 45 8 2428 Ow 
32 37 40 NJ 17 615 

143 640w 


- « £4552. 4 
"a 2 « — ond 


( 
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} 
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Cout, 'Sca or Country 


® eme 
Latitude. Longuude'y 


Names of Places. 


G. 


4 
0 


9 29 SW 
Gap feen France | 44 33 50 N 6 457 
Gabey Atta N. Guinea 0 6 Os 12823451 
Genes {Europe Italy .142509x4 $8545, 
Geneva Europe Savoy 4612 Ox 600 
Genoa Europe | Italy 4425 Ox 835452 
St. George, Idle Europe Azores 3839 On 28 0 0, 
St. George, Town America Bermudas 3245 On | 6335 0, 
St, George, Fort Aſia India 13 4548 802845, 
St George, Cape [Aſia New Britain 453 308 153 8 452 N 
George, Cape America S. Georgia 5417 Os 36 3230 
Ghent | Europe Flanders 513 Ox 34345, 
[Gibralter Europe Spain 36 530w | 22 05 
Gilbert's Ide America Fer. del Fuego 55 13 Os | 71 645g 
1 Glaſgow Eutope Scotland 5551328415 0, 
Goa Aba ladia 1531 U 7345 02 
Goat, Ille 'Afra Indian Ocean [1355 Ox 120 2 02 
Gomera, Iſle Africa |! Canaries 28 540XX{ 17 8 0 
[Cood-Hope, Cape ! Africa res 3429 Os 182315 
Good-Hope, Town Africa | Caffres 33 5542S | 182315x 
Goree, Iſle {Africa Atlant. Ocean 1440 10 | 1725 Ow 
Gottenburgh Europe Sweden 5742 ON 1138452 
[Gotten zenObſervatory Europe Germany 66513154 N 953 Os 
[ere anville Europe | France 48 50118137 2 
Graſſe Europe France 433925 N 656 On 
Gratiola Europe Azores 39 208 27 58 O 
Gratz Europe {Germany 47 418X}| 152445x 
Gravelines Europe Flanders 3059 4X 2 7322 
Greenwich Obſervat, {Europe England 5128408} 000 
Grenoble Europe France 451149 N 543405 
Sryphifwald Europe Germany | 34 425%] 133830x 
[Guadeloupe America |Carib, Sea 1155930N} 615915w 
| Cuiaqui! [America Peru | 211213 | $111 30w 
Guns Ana Siberia 47 7 8 | 5157 Ox 
H. 
Hague Fu rope Netherland 32 410 417 302 
Bamburgh E. rope Netherlands 5334 C $50 Ox 
Hang lip Cave Attica jCattres 3416 Os} 1844 Or 
Barborough Mark {Europe England 3228 30 x; 05728 w 
Haſtings Europe England | 5032 210 & 041 10 
Hava nnah America Cuba 123 11528 $21830w 
Havre-de-Grace Europe , Frence 4929 & 0 557x 
ceſe, La Europe Netherlands 3123 2 44530 
St, Helena, Ja, Town Africa S. Atl. Ocean 1555 Os 549 Ow | 


( 


5 


i 


6 If - 


Places. } Cont, Nea or Country 1 Latitude, } Longitude. | 
0 5 g 6 1 6 7 0 
Henlopen, Cape. America Delaware 38 56 8x} 75 417 w 
Hernotand 'Europe Sweden 16238 ON 1753 Oz 
Herrey's Iile Alta Pacific Ocean 1917 Os [15843 Ow 
Un ninbrook, Ille Aña Pacific Ocean 17 25 O08 416838 OE 
Hoa Nghan Aſia China 33 3440 N 118 4930 K 
ogue, Cape la Europe France 19 44407 15650 
1008's. Ille Aſia Pasic Ocean 926 Os 138 52 Ow 
Nosgſtraeten Europe Netherlands 51244, 447 Or 
Hora, Cape America Ter. del Fuego 55 5830s 6726 O w{} 
ont. Bav [Africa Caffres 34 3 Os 1819 On 
Howe's Ilie Aa Pacific Ocean 16 46 308 154 640 w 
4423100, Iſle (Au Pacific Ocean 1s 44 Os 151 6 O 
1 
le cutixoi _ [Aka Siberia 62 130 N 129 47 452 
f>neiry Rio [America Brazil 225410s 424343 
lay Europe Moldavia 47 830 2729458 
J Head Aha | Java 649 Os 10650 C 
Ter./alem IA Paleſtine 3155 O 3520 Ox 
S. 1.4:ohonſo's Illes America Ter. del Fuego 5551 Os | 6928 Ow. 
lmmr, Ile Xa Pacific Ocean 1916 Os 16946 O 
Ingolſtadt Europe Germany 48 4545 N 112230K 
St. John's [America Antigua 17 4308; 62 9 Ow; 
Ft. John's America Newfoundland 7 32 Ox; 5226 Ow 
Ste. Joleph's America California 23 342 x 109 42 30 w 
Irraname, Iſle Aſtra Pacific Ocean 1831 Os 17021 0 
Hamabad Alia India 2220 Ox! 9145 On 
Ute of Pines Atta Pacific Ocean 2238 Os 157 38 On 
livatan Alia Perſia 3225 ON 5250 OE 
Se. juan, Cape America Statea Land | 5447 10s 6347 Ow 
[ucda | Aſia Arabia 2129 ON 3922 0 
Ft. Julian, Port America Patagonia 49 10 0s 6844 Ow 
Dachte | Alla Iadia 11418 ON 10050 0 
K. 3 
Ned geree Aſua India 2148 Ox! 88 501521 
Niob Europe Ukraine [5 30 Ox; 31 730n 
Nolu Europe Lapland 68 5230 N 33 8 Qz 
3 | 
Lodtone, Grand Ai Paciſe Ocean 22 2 ON 11356 Os 
Laguna EE: Africa | Teneriffe 2828 57 x} 161815 
Lancarota, E. Point Africa Canaries 2914 Ox] 1325 OY 
Landau | Europe France 1911138 x 8 730 
Landicroon Sweden 55 52 Ox] 1241645 
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Langres 
Lauſanne 
Lectoure 
Lecds 
Leiceſter 
Lei pſic 
Lever's Iſland 
Le%eard 
Leſpaire 
Leyden 
Liege 
Lima 
Limoges 


{Lintz 


Lifeux 

Lifle | 
Liſbon 

Lion's Bank 
Liſburne, rg 


[Lizard 


Lombes 


London, St. Pauls 


Lorenzo, Cape 
St. Louis, Port 
St. Louis, Port 
Louiſbourgh 
Louveau 
Louvain 

St. Lucia, Iſle 
Lunden 


5 Lunneville 


Luſen 
Luxembourgh 


Lyons 


Macao 


Macaſſar 
Madeira, Funchal 
Madraſs 


Madrid 
Ma; zdelena, Iſte 
Mahon, Port 
Majorca, Iſle 
Malacca 


— — — N 


Malines 


: , 2 
Names of Places. | "Cont, 


[Europe 
Europe 
Europe 
Euroye 
Europe 
Europe 


Aſia 
Europe 


Europe 
Europe 


Europe 
Europe 
Europe 
Europe 
Europe 
| Europe 
Alta 
Europe 
Europe 
Europe 
America 


America 


Africa 
Alia 


America 
Europe 
Europe 
Europe 
Europe 
Europe 


Aſia 
Aſia 
Africa 
Aſia 


Madre de Dois, Port Aſia 


Eu rope 
Alia 
Europe 
Europe 
Aſia 


Europe 
; Ame rica 


America 


ca or Country [ Latitude, T Longnute 


France 
Switzerland 
France 
England 
England 
Saxony 
Pact ic Ocean 


Europe 


England 
France 
Ho land 
Netherlands 
Peru 
Franee 
Germany 
France 
Flanders 
Portugal 
Atlant. Ocean 


N. Hebrides 


England 
France 
England 
Peru 
Hiſpaniola 
Mauritius 
Cape Breton 
Thila. - -:: 
Netherlands 
Autilles 


Sweden 


France 
France 
Netherlands 


| 


France 
M. 


Chipæ 
Celebes 


Atlant. Ocean 


India 
Marque ſas 
Spain 


Minorca 
Medit. Sca 
India 


Netherlands 


Pacific Ocean 


4631 5 N 
4356 2N 
5348 On 
5238 ON 
511914 N 
15 23 308 
5026 55 N 
4518 33 W 
5210 On 
5037 30 N 
12 1158 


| 


4316 On 


12 ON 


5037 50 N 
38 4225 N 
5640 ON 
15 40 45 5 
49 57 30 N 
4328 30 N 
5131 ON 
E 
18 18 50 N 
20 98455 
45 5339 N 
124230 N 
5053 83 x 
13 2430 x 
55 41 36 N 
48 35 33 N 


12212 44 N 


5 9 Os 
3287 40 N 
13 454 N 
955 305 
14025 ON 
1025 305 
395046 x 
3935 Ox 


9 „ 
47 5217 * 


1202714 


212 6 N 


4937 6 x1 
454551 x! 


139 840w 


151 150 


76 4930 7 
4549538 


166 57 


— 


1 


519232 


64515 
0 36 531 
13415 
1 830 * 
1220 O3 
167 58 152 
44145 % 
0 57 3 
42730; 
535 02 


115 92 
135730xz 
015 Ox 
3 416 K 
9 959 


1745 / 
1 


515 Ow 
055 9x 


0 537 wl 
8017 Owl 


7316 Ow 
5728 OK 
59 5345 w 
101 1301 


4441521 


60 51 30 1 
13.21 15 x 
6 30 6x 
11034 w 
61145x 
44943 K 


11346 152 
11948 452 


17 615 


8028 45 K 


325 45 w 
13849 Ow 
34830x 
22945x 
102 5 Os 


— 


Europe 


428 455 


; IMallicola, Iſle 
t. Malocs 


(199: ) 


Malta, Iſle 
Manilla | 
Marigalante, Ifle 
Marlcilles 

St, Martha 

St. Martin's Iſle 
Martinico, Ifle 


Pt. Mary's, Iſle 
P.. Mary's, Town 


Maſkelyne's Iſles 


5X Pt. Matthew, Lights 
lauritius 


IMauru, Iſle 
Mayance 


layne, John's Iſle 
zue, Ihe 5 


Meux 
Mende 


4 Mergui 


Mete 
Mew Stone 

Mexico 

IMeeieres 


Miatca, Ifle 


Pt. Michael's Iſle 
Middleburgh, Ifle 
Milan h 
Milo, Iſle 


Modena 


Mons F 
Montagu, Cape 
Montagu, Iſle 
Montmrrail 
Montpellier 
Montſerrat, Iſle 
Monument, The 
Moſcow | 
Moulins 

Munich 

Muſketto, Cove | 
Mukwell Hill 1 


. — 


Aſia | 


[Aſia 


Europe 
America Terra Firma 


Europe 
Africa 


America 


Pacific Occan 
France 

Medit. Sea 
Philippines 
Atlant. Ocean 
France | 


America Caribean Sea 
America Atlant. Ocean 
Europe | Scilly Iſles 
Europe Azores 
Aſia Pacific Ocean 
Europe France f 
Africa Indian Ocean 
Aſia | Pacific Ocean 
Europe Germany 
Europe North. Ocean 
Africa Cape Verd 
Europe France 
Europe France 
Ala Siam 
Europe ] France 
Aſia New Holland 
America Mexico 
Europe France 
Aſia Pacific Ocean 
.urope Azores 
[Aſia Pacific Occan 
Europe Italy 
Europe | Medit, Sea 
[Europe | Italy 
Europe | Netherlands 
America |Sandw. Land 
Aſia Pacific Ocean 
Europe | France | 
Europe France 
America | Caribean Sea 
Aſia Pacific Ocean 
Europe |Moſcovy | 
Europe France 
Europe Bavaria 
America | Greenland 


Europe England 


i 


mes of Places, | Cont. TSea or Country. Latitude. . Longitude, 


S I BY 1 
1615308 11673915 E 
48 38 59 N[ 2 222 
3554 ON] 1428 30E. 
1436 8N 1205324 k 
15 55 15 TP 6111 Ow 
43 17 45 N 522 8 
112640 N 74 430 
18 4208] 63 2 Ow 
1444 On} 612116w 
49 57 30n| 643 Ow 
36 5640 N 25 915-1 
1632 Os 167359151 
{1481952 x 44725w 
20 9455 5729152 
162540, 1523240 w 
49 54 Ox 820 OE 
7110 OF} 94930w 
1510 ON! 23 5 Ow 
48 5737 x 25235E 
44 3047 x 32932 
1212 Ox} 98 845K 
149 7 5 5611 OE | 
43 48 05 | 14627 OE 
1954 O 100 545wj 
49 4547 x 44316E 
1752 Os, 148 6 Ow 
3747 ON 2542 Ow 
121 20 305 17434 Ow 
45 28 10 $10 Oz 
3641 Ox! 25 O Or 
44 34 O * 111230 
50 27 108 35715 
38 33 Os 2646 Owl 
11726 Os 16831308 
14852 8%; $33216E 
433633 x 35244£E 
1647 30 N 6217 ow 
17141558 16838152 J 
55 4520 N 3745452 
46 34 4% 319 59x 
48 955x! 1130 Oz 
645513xn} 525645w 
1513532%x{ O 720w 
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Names of Pla cs. 


| Cont. E or Country. 


Latitude. | Longituge: 


Namur 

N ancy 
Nangaſachi 

wE :ntes 

Naples 

Narbonne 
Nevers 

New Year's Harbour 
Nice 

St. Nicholas Mole 
Nicuport 

Ningpo 

Niſmes 

Noir, Cape 
Norfolk Iſland 


Noriton 


INorth Cape 


Cape North 
Noyon | 
Nuremberg 


Oaitapeha 


Ochoz 
Ohamaneno Harbour 
Ohevahoa, Ifle 
Ohitahoo, Iſle 
Oleron, Iſle 


Olinde 
St. Omer's 


Onateayo, Iſle 
Opo! to 
Orenburg 
Orleans 


; Orleans, New 
[Orotava 


Orik 

Ortagal, Cape 
Oſnaburg, like 
Oſtend | 
Owharre Bay 


Aſia 
Europe 


: 


| 


{Europe 


Europe 
Alia 

Europe 
Europe 
Europe 
Europe 


America 


Europe 


America 


Europe 


Alta 


{Europe 


Americ 
Aſia 


America 


Europe 


Europe 


p 


Ametica 
{ 


Europe. 


[Afa: - 


Alia 


Alia 


Alta 


iAfa | 
Europe 
America 


Europe 
Aſia 
Europe 
Aſia 


Afri rica 
ſia 
Europe 


Aſia 


Europe 
America 


N. 


| Netherlands 
France 
E 
Fraiice 
| Italy 
France 
J France 
[Staten Land 
France 
| Hiſpaniola 
| Flanders 
| China 
| France 
| Ter. del Fuego 
Pacific Ocean 
Penſylvania 
Lapland 
8. Gcorgia 
France 
! Germany 


O. 


| 


Otaheite 


Tartary 
Ulliateah 
Pacific Ocean 
Pacific Ocean 
France 
Brazil 
Flanders 
Pacifie Ocean 
Portugal 
Tartary 
France 

ö Louißana 

| Tenerifte 
Tartary 
Spain 
Pacific Ocean 
| Netherlands 
Huahine 


ü 


14713 7x 


151 741x 


28 2327 N 


0 2 
50 28 32 * 
48 41 28 x 
13232 On 


40 5045 x 
4311 138 
46 539 15 N 
5448 555 
43 4154 N 
1949 20x, 


29 57 45X 
435055X 
3432305 
29 1455; 
40 956% 
34 445 N 
49 34 37 N 


ST 


| 


17110 O0. 2557 01 


45 27 10% 


17 4545 s ' 


55 20 10 143 1230: 
16 45 30s 151 38 3 
9 4040s 
9 55308 
46 250N& 
813 Os. 


1 


504446 9 
9 58 Os 
4110 ON 
3146 ON 
47 54 AN 


29 57 45N 


131 12 30 
43 46 30 N | 
117 5220s 


311355N 
151 


1644 Os 
5145 38& 


139 6 O 


——— —-— 


444451 
61 33x 
128 46151 
1334 v 
141345 
3 0 8 
3 9255 
£411 Oy 
717151 
732945 v 
245 C1 
120 18 01 
421111 
73 315 
168 10 C 
75 23 30 v 


3315 OV 
3 0431 
11 7 0 


Ov I — — reo 


149 1420 


” cafe a. 7A \ "I \ 


139 140% 


12513w 
35 530 w 
214572 
138 51 O 
827 C 
35 930 
154221 
89 58 25 * 
162411 * 
38 32302 
7 39, 0% 
148 6 0" 
255 457 
815 * 
11530 


Oxford, Obſervatory 


— ]— — —— — ER — ——— 


Europe England 


gitude| 
— 


© 
424 45x 
1 332 
46157 
3345 u 
13451 
O Sr 
925 
11 Oy 
17151 
2945 v 
45 C 
18 01 
21111 
315 * 


Names of Places. | 


* 


* 


EL 


Padoa | 


P. 


Europe | Italy 
Payta America | Peru | 
palliſer's Iſles Aſia Pacific Ocean 
Palliſer, Cape Asia N. Zealand 
Palma, Iſle Africa Canaries 
palmerſton's Ifles Aſia Pacific Ocean 
Panama America | Mexico 
Paoom, Iſle Alia Pacific Ocean 
Paris, Obſervatory Europe France 
Patrixford ' Europe {Tceland 
Pau Europe France 
St. Paul's Iſle [Africa Indian Ocean 
St. Pzul de Leon Europe France = 
Pekin Aſia China. 
Perigeux Europe France 
Perinaldi Europe Italy 
Perpignan 20 Europe France 
Pt. Peter's Fort America {Martinico 
St. Peter's Iſle America | Atlant. Ocean. 
Peteriburgh | Europe ar f 
Petit Goave America Hiſpaniola 
[Pctropawloſkoi Aſia Kamchatka 
Philadelphia America | Penſylvania 
St. Phillip's Fort Europe | Minorca 
Pickerſgill's Iſles America Atlant. Ocean 
Pickerſgill's Harbour Aſia N. Zealand 
Preo * Europe {Azores 
Pines, Ifle Aſia N. Caledonia 
Piia | [Europe Italy 
Plymouth Europe England 
Poitiers Europe , France 
Pollingen | Europe German 
Pondicherry. [Aſia © [Iadia 
Ponoi Furope Lapland 
Pontoiſe Europe France 
Porto Bello America {Mexico 
Port Jackſon Aa New S. Walcs 
Porto Sancto, Ile JAfrica Azdeira 
Port Royal America | Jamaica 
Port Royal! | menica {Martumco 
$?o:iimouth Town urope [England 
— Acccn:{uropc England 
E anc, x Tarps Ne”; 2 | 
COTt.ang, Ille Tha ache Ocean 
5 ort Fix | (TIER Hiſpaaiola 
"rt Praya \inca St. lago 


Cont. ] Sea or Country, Latitude. Longitude. F 


39 5655N 


4 


90 » 53 9 
452226 N 115530z $-1 
512 Os 
153815s 146 30 15 w 
41 38 Os 1752312 
28 3645 N 1750 Ow 
18 0 Os 116257 Ow 
8 4748 N $021 Ow 

16 30 08168 2845 
48 50 14 & 220 OE ö 
653545 N 2410 OW 
4315 ON O 9 O- 
37 51 Os 7748 OE T 
48 4055 Nx 4 021 * 

39 5430 , 1162415 K 
45 1110 N] 043 1 
43 5320 * 740 Oz 
4241558] 254 3521 
1444 ON] 612116 w | 
46 46 30 N 5617 Ow 
59 56 ON 301915z] 
1827 ON! 725230 W 
53 120 N 15835 OE 


75 1330 w 


139 50468 34830 
5442308 3658 Ow] 
4547275 [16618 92} 
38 28402] 2826 Ow 
22 38 Os 16738 OE 
43 43 71 1012 GE 
50 2224 ][ 41538 
46 35 Ox} 020 52 
47 48 8x] 104345 2 
114155 * 7952452 
57 630 NI 36 2315 E 
149 3 2x} 2 5375 
933 SN 7950 Ow 
23 52308 1511930 
32 58158} 162515 w 
18 0 Ox! 754530 w 
143555 K 61-9 Ow 
5047 5 x 1 615w 
5048 3x 1 618 w 
£322 Ox} 18 54 Ow 
3925 Os 178 12 On 
11958 Ox! 73 2 0 v 
145353 x 23 23 22 w 


( 


182) 


1 [7 Cont. . | Sez or Country. Latitude, | Loagituge 


rague 


Providense 

ad youa 

Paulo Condor, Iſle 
Pulo Timon, Iſle 
yleſtaart's Iſle 


t. Quinton 
Quiros, Cape 
uito 


—_—_— 
EPP 
CS ” . . 3 5 * 


A — 4 
2 


i W * * 


Rakah, Ancient 
Ramhead 

Re, Iſle 

Recif 
Reikianeſs, Cape 
Rennes 
Reſolution, Bay 
Reſolution, Ifle 
Reſolution, Port 
Rheims | 
Rhodes 

Rimini 

Rio Janerio 
Rochelle 
Rochford 

Rock of Liſbon 
Rodrigues, Iſle 
Rome, St. Peter's 
Rotterdam 
Rotterdam, Iſle 
Rouen 


* 


. ˙ FE TIAL TS”, 


— — 
po. 
3 


Saba, Iſle 
Sable, Cape 
Sagan 
aintes 


aiute-Croix 
all, Iſle 


rinee of Wales' Fort 


Poe, 


Europe 
America 
America 
Alla 
Aſia 
Aſia 


lala 


America 
Europe 
Europe 
Ala 
America 


Aſia 


Europe 
Europe 
America 
Europe 
Europe 


JAſi 


Aſia 
Aſia 
Europe 
Europe 
Europe 
America 
Europe 
Europe 
Europe 
Africa 
Europe 
Europe 
Aſia 
3 


[America 
America 
Europe 
Europe 

| Europe 
Africa 


Bohemia 
New Wales 
N. England 
N. Caledonia 
Indian Ocean 
| Gulph Siam 
Pacific Ocean 


Canada 
France 
France 

N. Hebrides 
Peru 


R. 


' Meſopotamia 
England 
France 
Brazil 
Iceland 
France 
Ohitahoo 


Tanna 
France 
France 

Italy 

Braſil 

France 
France 
Portugal 
Indian Ocean 
| Italy 
Holland 
Pacific Ocean 
France 


1 


Nova Scotia 
Sileſia 

France 
France 
Atlant. Ocean 


Pacific Ocean 6 


Caribean Sea © 


| 


148 645 


[491436 x| 
ON 
14 3 43 N 


ö 


1 


50 430 N 


58 47 32 x | 


41 5040 x 
2018 Os 


$40 On 
3 0 On 


2223 Os 


3 

1445 02 
94 730 
7126 Ow 
16441142 
107 20 0sz 
10425 0x 
17541 30 


4655 On [ 6953 Ox 


47 5824 x 
49 5051N 
1456 85 


4 725 
317232 
167 20 02 


013178. J 7755 Ow 


36 1 ON 
501840 x 
461448 x 
810 05 
6355 ON 


955305 
1723 3085 
193225 5 


4421 


225410s 
46 921x 
46 234 x 
384530 x 
194040 s 
41 5354 x 
5156 ON 
2016 305 


L 


4 


45 2643 x 


£17 39.30 
43 23 45 x 
514212 x 
454443 x 


[48 035x 


16 3815 x 


— 


38 50 Ox 
4 2015 w 
13428 v. 


35 35 Ow 


2247 30 w 
14153 w 
139 840 w 
14145 Ow 
16941 5 
4 253 


1234152 
42 43 45 w 
1 9553 
05834 w 
93530 w 
6310 O2 
122915z 
428 15x 
1743030 w 
1 3520 


63 1715 w 
6539 15 w 


O38 54 w 


— , r, 1 WR WA UN 


23420? 


—_— —— 


1522153: 


723551 
225615 W 


| 
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7 of Places. | Cont. Bea or Country. | Latitude. | Longitude. 


Salonique | 
Salvages, Iſtes 


Samana 


| Sancta-Cruz 


Sand wich Bay 


Sandwich, Cape 
Auch Harbour 


Sand wich Ifle 


. ers* Cape 


Saunders' Iſie 


Savage, Iſle 


Scheweringen 
Scilly Iſles, Lights 


Senegal 

Seni:s 

SELLS 

Senones 
Shepherd's Iſles 
Shirburn Caſtle 
Namn 


Sioghamefu 


ISnzfel!, Mount 


oulons 
zombavera, Iles. 
oolo 


outhern Thule 


pezxer Bank 


Sta bridge 

art Point 
tockholm 
Straumne!: $ 
rat ib ourg 


Table Iland 
Tanna 
T2zaukza, Ifle 


Taraicon 
1 


Sebaſtian St., Cape 
Sedan 
Peez 


Euro 

| Africa 
America 
Africa 
[America 
Aſia 
Aſia 
Alta 
America 
America 
Aſia 


Europe 


Europe 
Africa 
Europe 
Europe 
Africa 
Europe 
Europe 
Europe 
Aua 


{Europe 


Aſia 


Alta 


Europe 
[Aſia 
Europe 
Europe 
America 
Aſia 
[America 
{Aſa 
Europe 
Europe 
Europe 
Europe 
Europe 
[America 
America 


Turkey 
Atlant. Ocean 
Hiſpaniola 
Teneriffe 


S. Georgia 


Mallicola 
Mallicola 
Pacific Ocean 


S. Georgia 
Pacific Ocean 
Germany 
Engliſh Chan. 
Madagaſcar 
France 
France 
Negroland 
France 
France 


Natolia 
Iceland 
France 


N Caribean Sea 
Iadia 
' Sandw. Land 
Indian Ocean 
England 
England 
Sweden 
Iceland 
France 
Ter. del Fuego 
Ter. del Fuego 
France 
India 


. 


N. Hebrides 
Pacific Ocea 
Pacific Occan 
France 


Sandw. Land 


1 


141108 23 8 0 7 
30 0 On| 1554 OV 
1915 On! 69 16 30 
128 27 30. 16 16 15 
5442 0s! 36 2 OW 
16 28 Os | 187 59 0E 
16 2320s 167 53 Or 
1741 Os 168 33 Ox 
54 630s 36 57 30w 
58 0 0s | 2658 Ow 
19 215s 169 30 30 w 
49 23 4 N $4045 x 
49 56 Ox 646 Ow 
1230 Os } 4625 OR 
49 4229 x 45736t 
48 3621 x O 949 K 
1553 ON 16 3130 w 
49 1223 x 235 Ox 
48 11 56 N 31658 x 
48 23 7x 657 OR 
16 58 Os 16842 Oz 
513925x} 1 0 0wt 
{1418 O 10050 0 
34 1630 x 108 4345 = 
441121 x 556 42 
38 28 7 N 27 1845 x 
64 5220 N 2354 Ow 
49 2232 319 28 E 
18 38 Ox| 633730 w 
557 ON 121 15 30 
5934 Os | 2745 Ow 
445 Os | 7257 Os 
5057 On! 223 30 
50 9 ON 35115 w 
592031 x{ 18 355+ 
65 3940 x 24 2915 w 
48 34 36 N 7 4618 K 
544945 5 | 6525 Ow 
35 1 Os 65 27 Ow 
5 5310 71432w 
21:0 ON}; 722230z 
1538 Os 1167 7 Ox 
1193225s [ 16941 5 
143030s [145 930w 
4348 0x 43936 x 
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Tarbes 
Taſſacorta 
Temontengis 
Teneriffe, Peak 
Tercera 
Thionville 


(Timor, S. W. Point 
Timor Land, S. Po 


Tobolſki 
Tolaga Bay 


tToledo 


Tomſk | 


| Tonga Tuba, Iſle 
ITonnerre 


Tornea 
Toulon 
Toulouſe 


Tournan 
Tours 


Traitor's Head 


IJTripolt 
Troyes 


Turin 


Turnagain, Cape 


Turtle Iſland 
ITyrnaw 


Joliateah 


Upſal | 
Uraniberg 


JUſhant 


Valenciennes 


V alery, St. 
Vallery, St. 
Valparaiſo 


Vannes 
V ence 
Venice 


Venus, Point 


Thomas St., 01 
Thule, Southern 


Van Dieman's Road 


Aſia 


Europe 
Africa 
Aſia 
Africa 


Europe 


Europe 
America 
America 
Europe 
Alta 
Aſia 
Afia 
Aſia 


Europe 


Aſia 
Aſia 
Europe 
Europe 
Europe 


Europe 


Europe 
Europe 
Aſia 
Africa 


Europe 
Europe 
lAſia 


Aſia 
Europe 


[Aſia 


Europe 
Europe 


Europe 


Europe 
Europe 
Europe 


[Aſia 


Europe 
Europe 


Europe 


France 

Iſle Palma 
Soloo 
Canaries 
Azores 
France ; 
Virgin Iſles 
Sandw. Land 
France 

India 

India 
Siberia 

N. Zealand 
Spain 
Siberia 
Pacific Ocean 
France 
Sweden 
France 
France 
France 


{France 


Erramanga 
Zarbary 
Frauce 

Italy 

N. Zealand 
Pacific Ocean 
Hungary 


U. 


Pacific Ocean 
[Sweden 

Denmark 
Frauce 


V. 


| France 
France 
France 


America Chili 


Tonga Tuba 
France ©: 
France 
haly _. - 
Otaheite 
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"Names of Places, | Cont. | [Sea or Country.| Latitude. TE ongitude, | 


0 „ „ 
43 14 Se] 


28 38 ON 
5 57 ON 
28 1254 N 
38 45 ON 
49 2130 N 
18 2155 N 
59 34 Os 
149 21 28x 
10 23 Os 
| 815 Os 
58 1218x 
38 21 30s 
39 50 ON 
56 2958 x 
0 
47 51 8N 
65 5050 N 


43 35 54 N 
48 4357 N 
47 2344x 


43 724x1 


1 
0 333 * 
17 58 Ow 
120 53 30 x 
16 29 24 w 
27 6 Ow 
61030 x 
645130 w 
2745 Ow 
21830z 
12359 0s 
131 54 0x 
68 12452 
178 3345 
320 Ow 
845930 K 
17446 Ow 
338442 
2412 02 
53635 
121 331 
2451525 
041 11 n 


118 4330s 
32 53 40 N 
48 18 2x 
45 520 N 
40 28 0s 
19 48 45 5 


169 20302 
13 513K 
4 4558 
740 Or 
17656 O 


1645 Os 
595150 N 
555415 N 
48 28 30 N 


33 2365 
21 4155 


4526 On 
172917 


— 2 ä cl2 . 
— w(¾— . h — —2L—8f52 


[502127 N 
50 11138 
49.5212 x: 


4739 148 
43 43 16 N 


17757 Ow 
1733452 


15131 Ow 
17 4215s 
125230z 
5 433w 


33140z 
137 62 
0 4110 
7219 15 w 
17456 24 
24626 w 
7 723 
12 43014 


149 35 45 wv 


2 
——ꝛͤꝛ— rn 


21915 w 
4156 2 W 


246 26 w 


7 721 
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Dames of Places. | Cont. [Sea or Country | Latitude. | Longitude, 
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Vera Cruz 


Verd, Cape 
Verdun 
Verona 
Verſailles 


Vienna, Obſervatory 


Vigo 


Vintimiglia 


Viviers 


Vurtzburg 


Wakefield 
Wanſtead 
Wardhus 
Warſaw 
Weſtman, Iſles 


[Whitſuntide, Iſles 


Villiam, Fort 
Willis, Iſles 
Wilna 
Wittenburgh | 
Wologda 
Worceſter 
Woſlak 


Vo 


York 
York, New 


Yorkminſter 


Vincent St., Cape 


Virgin Gorda Fort 
PVirgin, Cape 


— =... 


| America 
Africa 
Europe 
Europe 
Europe 
Europe 
Europe 
Europe 
Europe 
America 
America 
Europe 
Europe 


Europe 


Europe 


Europe 
Europe 
Europe 
Aſia 
Aſia 
America 
Europe 
Europe 
Europe 
Europe 
Europe 


Mexico 

| Negroland 
France 
Italy 
France 
Hungary 
{Spain 
Spain 
Italy 

W. Indies 
Patagonia 
France 

| Franconia 


W. 


England 
England 
Lapland 
Poland 
N. Ocean 
Pacific Ocean 
Bengal 

S. Georgia 
Poland 
Germany 
Ruſſia 
England 
Ruſſia 


. 


America Peru 


Europe 
merica 


England 
New York 


@ 7 $ @  F. -I9 
19 12 On | 9730 Ow 
1445 ON 1733 Ow 
49 925 N 522502 J 
45 26 26 N 11 18 30K 
48 48 18 N 2 710 
48 1240 N16 2230 K 
421424 N 828 O 
37 2 ON 9 2 0 
43 5320 N 737 30 
1818 OY 64 O Ow 
15223 Os | 6754 Ow 
4428 54x 44122z 
[4946 6x] 101345E 
5341 ON 13330 w 
513410x. O 2302 
702236 1 31 6452 
5214 ON 21 0302 J 
63 20 30 N 202745 w 
1544208 1168 20 15K 
22 3445 N] 88 29 30 K 
54 0 Os} 38 2940 w 
5441 Oxj 25 27 30 
5149 OY 1241 30 K 
5919 ON 
52 930 2 013 * 
6115 O | 
17 3615831 7113 Ow 
5359 On 1 640 w 


[America Ter. del Fuego | 55 2620s 


14043 ON 74 945 01 


2 4301 
935 45 ¹ 
— 
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4 
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ERRATA. 


25 Line 6, for 19. 109. read 19. 10/, 

26 Line 11, for e. read “. 

27 Line 3, for 90, read 900. 

72 Dele * and Sea * and for commence, 1ead Commences. 
75 Line 12, read paſſes the Meridian. | 

82 Line 7, for 113, read 145. 

94 Line 9, for ». read“. 

95 Line 4, for 90 read 98. 
122 Line 8, for or, read and. 
128 for SSE. fead SE. | 

129 in the Column of Winds for E. read N. | 
133 in the Column H. put 11, dele — — — after it. 

137 at 4, A. M. for 6 Fathoms, read 4 K. 6 F. — At 6, for 4 5, 

read 5 5; and at 7, for 5 3, read 4 3. 


1 The Reader is deſired to correct the abvoe Preſs Errors before 
he procecds to the reading of the Book. 


